
























































ENGINEERING DESIG PRODUCTION 


of electrically energized machine tances and equipment 








will Not Be The Same Old Petor 


To vl Radio Interference At The Receiver 























when Post-War Plans 





create new magnet wire problems 
--. CALL A BELDEN WIRE ENGINEER 


Those post-war appliances are 
coming! And they will be different 
in appearance... in specifications — 


in performance. 


Many unusual magnet wire prob- 
lems are sure to develop. Coils may 
be smaller, ratings higher, or clear- 
ances less. 

You may run into many unex- 
pected winding machine difficulties 


in post-war production. 








BALANCED INSULATION 
Belden Magnet Wires have Bal- 


anced Insulation. Essential electri- 
cal and mechanical characteristics 
are combined in balanced propor- 
tions, thus reducing rejections due 
to poor insulation. For lowest over- 
all winding costs, specify Belden. 








Whatever your problem, call in 
a Belden Wire Engineer. Belden 
Wire Engineering Service covers 
all phases of magnet wire applica- 
tion from basic specifications to 


production. 


Over a third of a century of tech- 
nical experience is available to you. 
Use it... save time and money... 


and cut overall winding costs. 


Belden Manufacturing Company, 4633 W.WVan Buren St., Chicago 44, Illinots 





Belden Magnet Wires 





NATURAL AND SYNTHETIC ENAMELS AND TEXTILE INSULATIONS 
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And New Departure, America’s most 
productive ball bearing plants, has put 
them there in Forts and Liberators to 
batter and blast the center of Nazidom. 


In these supreme tests of perform- 
ance, New Departure ball bearings 
serve in engines, props, superchargers, 
bombsights, instruments and many oth- 
er parts of equal importance. They 
bear the loads and locate moving parts 
accurately—help make these heavy 
bombers function to perfection. 


They take ‘em there and bring ’em 


back! 
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A million ball bearings 


are over Berlin’”’ 


The importance of ball bearings in 
this war emphasizes the job they will 
do for post-war machines and appli- 
ances—even better New Departure 
Ball Bearings because to half a century 
of experience will be added the lessons 
of wartime performance. 


New Departure, Division of General 


Motors, Bristol, Connecticut. 30298 


Nothing Rolls 
Like a Ball 











NEW DEPARTURE BALL BEARINGS Gie 
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The screw that’s Built like a Gear 





A sound engineering principle 
makes Bristo Multiple-Spline 
Socket Set Screws your safest rec- 
ommendation for protection 
against vibration. 


This screw can be set up tighter 
than any other... for the spline de- 
sign pulls the wrenching force in- 
ward, not outward. It can be turned 
far beyond the point where an or- 
dinary screw would burst or at least 
round out to stop effective wrench- 
ing. Yet a flick of the key will 
loosen it for quick removal! 

Any assembly man will thank 
you for specifying Bristo. Assembly 
is easier, faster, especially when the 
fastening point is hard to reach— 





rue STRONGEST 


SMALL SCREW ON THE MARKET 


the splines in the screw cling to the 
splines on the wrench. 





— 
a 
Hex: key exerts out Bristo: key exerts 
ward pressure against inward pressure; no 
socket wall screw danger of rounding 


will round ou f out or breaking 
break. socket wall 














And the man who buys and uses 
your product will be grateful for 
the stronger fastening. Because 
Bristos—no matter how small 
(even down to the No. 4 wire size) 
—have greater strength, will hold 
more tightly, than other screws of 
comparable size. 








TYPICAL APPLICATIONS 


e cameras 
e radio assemblies 

e computing machines 
e electric shavers 

e scientific instruments 


x-ray machinery 


e electric refrigerators 
e motor assemblies 
e vacuum cleaners 


e domestic appliances 








See THOMAS’ REGISTER for more facts, list of product applications. 
Remember Bristo for vibration conditions. 


BRISTO 


MULTIPLE 
SPLINE 
SOCKET SET 


SCREWS 


Geared to the Key—for faster, easier, tighter setting 
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A record for long life has been earned by Tobe Capacitors 
through an almost complete absence of “returns”. Equally 
notable has been Tobe’s ability to master difficult specifica- 
tions. The “DP” Molded Paper Condenser shown below is 
an example. The new American War Standards “‘specs” are 
tough ones to meet—but we meet them. Ask us for samples 
| and judge for yourself. 





LONG LIFE ASSURED 











SPECIFICATIONS “DP” MOLDED PAPER CONDENSERS 




























































































GIES iiss ss diswaidondeccecwens 001 to .04 MFD 
WOON PURINE ic ccccvscencsecess See chart below 
Flash test 3 times rated DC working voltage 
SHUNT RESISTRNOES cc's ses ccccscdges At 185° F— 1000 megohms or greater 
At 72° F—50000 megohms or greater 
WORKING TEMPERATURE RANGE.........Minus 50° F to plus 185° F 
"7 OPERATING FREQUENCY RANGE.......... Upper limit 40 megacycles 
Q at one megacycle—average 20 
POM FACTO. oi ccc cieicicicevsis-ceoeis At 1000 cycles .004 to .006 
INE Ach se Savvcepccwessuetes 13/16” x 13/16” x 19/64’ 
Capacity | DC Working TOBE & AMERICAN WAR 
in MMFD. Voltage STANDARDS DESIGNATIONS 
Rating “A” Characteristic "B” 
1000 600— 1500 CN35A102 CN35B102 
| 1500 600— 1500 CN35A152 CN35B152 
| 2000 600— 1500 CN35A202 CN35B202 
2500 600— 1250 CN35A252 CN35B252 
3000 600— 1000 CN35A302 CN35B302 
4000 600— 1000 CN35A402 CN35B402 
5000 600— 800 CN35A502 CN35B502 
6000 600— 800 CN35A602 CN35B602 
7000 500— 700 CN35A702 CN35B702 
da 8000 500— 700 CN35A802 CN35B802 
10000 400— 600 CN35A103 CN35B103 
20000 200— 300 CN35A203 CN35B203 
30000 50— 150 CN35A303 CN35B303 
ol 40000 50— 100 CN35A403 CN35B403 
EGYPTIAN OBELISK QeVTSCHM AN, 
| | Central Park, New York, datesfrom | < 
| |, the 18th Dynasty (1600 BC) of King | Oo Op, 
| — Thut-Mose, the Third. K : 
eee — _ , a 
A DAR e)° @yer: A RB PAR dD Q C) C) © N. al 
MASSA\ 
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WHAT PLASTICS will have 
the dielectric qualities 
we’ll need tomorrow? 


In applying the war-born achievements of electronics and radio to the plans 
for postwar products, many a designer will instinctively specify INSUROK. 
Both Molded and Laminated INSUROK have been widely used in equipment 
for the Army and the Navy. Its dielectric characteristics, combined with 
strength, moisture resistance and light weight, have enabled it to meet a 
wide variety of electrical applications. 

Like all others, INSUROK products are most efficient and economical when 
they’re selected and used properly. There are many grades and types of 
INSUROK, one or more of which will meet practically every electrical, 
chemical and mechanical requirement. Richardson Plasticians are experienced 
in working with electrical and electronic engineers in the development of 
parts and products to meet exact electrical specifications. They will be glad 
to work with you in determining which grade of INSUROK can best solve 
your present or your postwar problem. 






The new non-technical booklet ‘‘Facts About Plastics’’ contains in- 
\ formation that should be at the fingertips of anyone considering plastics 
) for postwar products. Write for your copy on your company letterhead. 
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Molded and Laminated INSUROK are be- 
ing widely used in equipment for the 
Army, Navy and Air Force—“Tomorrow” 
INSUROK will provide additional advan- 
tages in the production and use of many 

other types of products. 
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Redesiqning 





Reduce the weight of an engine or machine 
part according to rules contained in the new 
book, ‘“‘Designing with Magnesium”’, and it will 
quite likely look like this: 

Sections will be somewhat thicker and 
deeper to compensate for magnesium’s lower 
modulus of elasticity. Holes that were included 
to save weight in heavy metal construction will 
be eliminated. Fillets will have larger radii and 
all sections carrying main stresses will be care- 
fully blended where they join. Thread lengths for 
studs will be increased and loads from these fast- 
enings will be well distributed over large areas. 

This is good design for construction in any 





MAGNESIUM 








AtlUM 
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metal. But in magnesium, it assures maximum 
dependability while accomplishing the desired 
weight saving. 

How to design for production in magnesium, 
how to produce those parts with maximum 
economy, how to assure their dependable per- 
formance—these are things which American 
Magnesium have learned in their more than 
twenty years of working with magnesium alloys. 
These are the things which make American 
Magnesium your best contact for engineering 
help and your logical source of supply. 

American Magnesium Corporation, 1715 
Gulf Building, Pittsburgh, Pennsylvania. 


PRODUCTS 












Chech-chart On 


“ NCE tidetape a 


WARKING 
TURRET WILL NOT OPERATE 
LESS SAFETY SWITCHES ARE ON 


Investigate the New Developments in 


MEYERCORD DECALS 











Meyercord research has developed Decalcomania name- 
plates resistant to acid, petroleum products, alkalis, alcohol, Send for a Free 
abrasion, moisture and temperature extremes. They pro- Decal Check-Chart 
vide highly legible product identification, operating in- oe ee oe 
structions, wiring diagrams, etc., with substantial savings lect and apply the right Decal 
in metal, time, labor, weight and cost. Meyercord Decal epee sie jah 16 different sur- 
nameplates are vibration-proof, eliminate sharp edges and i In file folder form to hold 
maa oe beatae aS Ree Teme ng SS subsequent data sheets, it also 
require no screws or rivets for application. They are durable, lists 25 Meyercord Decal war- 
washable and can be produced in any size, colors or design. time uses on 34 different types 
Easy-to-use solvent or water methods of adhesion permit of combat equipment. Address 
fast, lasting application to any known commercial surface. en i. 
Investigate Meyercord Decals for war use...or postwar plans. 





Gack the ¢ttack- Buy War Gouds Pry, Ve 


THE MEYERCORD CO. 


World's Leading Decalcomania Manufacturer 


9eo2e WEST LAKE B78 eet ° CHICAGO 44, ILLINOIS 
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PERMANENT MAGNETS MAY DO 








iT BETT 





70 Permanent Magnets Are Used in a Flying Fortress* 


N the great Boeing B-17, permanent mag- 
nets are extremely vital parts of in- 
struments, magnetos, compasses, audio 
speakers, radio equipment, the automatic 
pilot, and other highly complicated elec- 
trical and electronic devices. Additional 
permanent magnets in ground equipment 
help get the plane over its objective and 
safely home. These applications typify the 
constantly growing number of uses for 
which permanent magnets are being em- 
ployed today. 
Because of our 34 years of specialization 
in the development and manufacture of 


permanent magnets for peacetime products, 
our organization has played an important 
role in supplying units for numerous mili- 
tary machines and weapons. In many 
instances, uses have been increased and 
functions improved. 

This unusual experience should prove 
invaluable to you in solving your engineer- 
ing problems...and our specialists will be 
pleased to consult with you. Write us, on 
your letterhead, for the address of our office 
nearest you—and a copy of our “Permanent 
Magnet Manual.” 


*A pproximate. Number fluctuates with model and combe 


Back the Attack with War Bonds! 
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Indiana Steel Products Co, 
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INDIANA STEEL PRODUCTS 
Company 


* SPECIALISTS IN PERMANENT MAGNETS SINCE li 


6 NORTH MICHIGAN AVENUE e 


CHICAGO 2, ILLINOIS 
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4 Standard Types Provide 


| For Most Lock Washer Needs- as 


securely, This per 
Suards against Str 
tortion of threade 

Vire, phone or 


etching 
d parts. 

















of these EverLOCK Washers 
mits important s 


avings in assembly time. Also 
of bolts and screws . - + and the dis. 


mail your orders today. 





WASHERS 


PROMPr DELIVERY ON MOsr SIZES 











THE WASHER THAT HAS THE EDGE 


Listed on Government Ordnance Standard 
Prints BEAX 1-2-3-4.7.8.19 


Shown on AN936 (Army-Nay 


y Aeronautical 
Standard) 





i “DK & C0., 1638 W. HUBBARD ST., CHICAGO LL. 
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Automatic Control Is 

Really Automatic with 

Adlake Plunger-type 
Mercury Relays 


Put Adlake Plunger-type Mercury Relays of correct 
Capacity and rating on your control panel and 
you've really got automatic control. No inspection. 
No cleaning. No servicing. Here’s why... 


The contact mechanism of Adlake Plunger-type 
Mercury Relays is hermetically sealed inside a glass 
or metal cylinder. 


Dirt and dust can’t get inside to “gum up” oper- 
ation. And, because contact is made by liquid metal 








For panel mounting. Can be supplied with quick or 
time delay action; normally open or normally closed; 
and for A.C. or D.C. energization. Contact rating up 
to 100 amps. A.C.; proportional D.C. ratings. 





(mercury), it is positive, chatterless, silent and | 


impervious to burning, pitting and sticking. 


For many kinds of service, particularly those 


considered “difficult,” there is no other type of 
relay that can give such dependable service. 


There’s a lot more about Adlake Relays that every © 


engineer should know. 


Our complete bulletin tells the story. Ask for it 
—no obligation. 
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& WESTLAKE COMPANY 


CHICAGO 


THE ADAMS 


ST ELKHART, 


NEW YORK 


INDIANA 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD, AND CONTROL CIRCU 
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Today’s Blueprint is Tomorrow’s Performance... Maybe! 


TAPS FOR HITLER! 
We'll play the bugler’s variety later— 
right now, we’re too busy knocking 
Hitler, Hirohito and their henchmen 
with more and better springs. You 
have a problem—springs? You'll pos- 
sibly find the answer in our data book 
‘Science in Springs’’. It offers a great 
amount of useful engineering data for 
poper spring design. Your name be- 
low a request on your company letter- 


head will bring you your copy pronto, 


Bap SO SES Se TOS 


A YOU KNOW, there is a wide gap be- 

tween the planning and the final per- 
formance of any product. Take only one 
detail—an extension spring, for example.That 
spring (any spring) is going to play an im- 
portant part in total performance. It must be 
exact in every detail. Suppose this extension 
spring must pull a certain mass over a certain 
space in a given time. It'll take engineering, 
chemistry, metallurgy, mathematics to de- 


sign and manufacture it. It may require new 


testing machines or testing procedures, an 
investigation of metals or metal finishes, 
quality control by statistical methods, or 
new methods of production or inspection. 
Whatever’s involved, you can be certain 
Hunter is well equipped for the job—and is 
ready for you now. You'll have the assurance 
that, as far as springs are concerned, your 
products now and for the future will perform— 


if the springs are designed or made by Hunter. 


THIS IS AN EXTENSION SPRING-—«a mechanical device for storing a tensile force which can be used to 
exert a pull without motion or which can be released (as below in the Plexiglas model) at any rate to control 
the movement of or transfer motion to adjacent parts. 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 




































CHASE BRASS & COPPER CO. Incorporated, WATERBURY, CONNECTICUT 


ALBANY 
ATLANTAX 
BALTIMORE 
BOSTON 
CHICAGO 
CINCINNATI 
CLEVELAND 











Heat-dissipating collar 
made of NEW 
Chase Tellurium Copper 
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Is there an idea for you 
in this aircraft spark plug? 


If you are looking for a quick, sure way 
to select the right copper alloy for a 
particular job, there may be a tip for 
you here... whatever your product. 


Do you need an alloy with unusual 
characteristics? You may find it among 
Chase’s newer metallurgical develop- 
ments. Chase Tellurium Copper, for 
example, used on the heat-dissipating 
collars of the Aero spark plug, combines 
exceptionally high thermal and electri- 
cal conductivity with excellent machin- 
ing and forging characteristics. 

Or is your problem largely 
one of time or cost economies in 


production? Cones, elbow cush- 





ions and shields on the spark plug are 
made of Chase Free Cutting Brass...long 
established as the most practical and 
economical alloy for general-purpose 
screw machine parts. 


In the familiar fields in which there is 
no substitute for the copper alloys...in 
the newer applications opened by ad- 
vances in copper metallurgy...count on 
Chase copper alloys to meet your needs. 
More important, count on the copper 
alloy specialists at the Chase Sales 
. Service Office for assistance in 

selecting the alloy best suited 

for the requirements of your 


specific problem. 


CHASE 


Subsidiary of Kennecott Copper Corporation 


DETROIT 

HOUSTON 
INDIANAPOLIS * 
KANSAS CITY, MO. 
LOS ANGELES 
MILWAUKEE 


This is the Chase Network 













NATIONWIDE ( 
SALES SERVICE and 
WAREHOUSE STOCKS 


MINNEAPOLIS PROVIDENCE 

NEWARK ROCHESTER 

NEW ORLEANS SAN FRANCISCO 

NEW YORK SEATTLE 

rauonimin SOU 

PITTSBURGH 

* Indicates Sales Office Only 

—handiest way to buy brass 
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There’s a lot to be said in favor of the early bird. 
And there’s bound to be some nice juicy business 
for the fellow who does his planning NOW. 

Take your own postwar product, for instance. 
If it calls for plastics you can get a 25% head start 
right now. And here’s how. 

In producing a molded plastic job there are four 
steps to be taken: design, mold-making, molding, 
and finishing. Right now . . . today . . . our Develop- 
ment Engineers can start working with your design 
and engineering departments to get those plans and 
ideas of yours on paper . . . to work out blueprints 


CHICAGO’ MOLDED 
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how lo Get the fume on comyzetition 


INJECTION, AND TRANSFER 
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with that Post-War 


MOLDED PUASIC jot 


. to insure a combination of utility and eye-appeal 
with practical, economical moldability. And there’s 
the first (and one of the most important) of those 
four steps completed . . . the job ready for mold- 
making the minute Hitler hollers, “Enough!” 


Ask for a CMPC Development Engineer ... today. 
There’s no obligation. And you'll find he knows 
his stuff, for he’s backed by the largest, best equip- 
ped custom molding plant in the Middle W est with 
a national reputation for getting the tough jobs 
done right. 





UCTS ZBRPORATION 


Ladle 


1024 NORTH KOLMAR AVENUE, CHICAGO 51, ILLINOIS 


MOLDING OF ALL PLASTIC MATERIALS 
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RATED VOLTAGE is always available to equipment 
protected with built-in CONSTANT VOLTAGE 


“Operate at 115 volts” on the label 
of electrically operated precision 
equipment is not simply informative 
—it’s a warning! 

A warning that the device is too 
sensitive to tolerate the voltage fluc- 
tuations that may be met on Amer- 
ica’s power lines, and still perform 
with efficiency. A warning that sen- 
sitive tubes and other delicate mech- 
anisms may be irreparably damaged 
by line surges and that costly re- 
placements, with consequent loss of 
time and efficiency, lie ahead. 

The design engineer who assumes 
that the precisely controlled voltages 
of the research laboratory will be 
duplicated in the field is heading his 
product toward trouble. Nominal 


line voltage ratings can no longer be 
used as single, stable reference 
points for design considerations. 
Commercial power lines are too 
heavily loaded and unpredictable. 


“Operate at 115 volts” is no longer 
sufficient on a label. A guarantee 
that the “‘115 volts’ will always be 
available, in spite of the unpredict- 
able fluctuations of commercial 
power, is a prime requisite if the de- 
vice is to perform with unfailing effi- 
ciency and precision. 

The place to provide voltage con- 
trol is within the equipment. With a 
Constant Voltage Transformer as a 
component part, the device is pro- 
vided with a dependable source of 
voltage and unfailing protection 


conta ED reformer 


Transformers for: Constant Voltage + Cold Cathode Lighting » Mercury Lamps « Series Lighting « Fluorescent Lighting » X-Ray Equipment « Luminous Tube Signs 
Oil Burner Ignition » Radio « Power « Controls « Signal Systems + Door Bells and Chimes + etc. SOLA ELECTRIC CO., 2525 Clybourn Ave., Chicago 14, i. 
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against performance interferenceand 
construction damage. 


SoLta Constant Voltage Trans- 
formers are available in sizes and 
capacities to meet design require- 
ments of any electrically operated 
equipment or electronic device. 
Items so protected will deliver as 
efficiently in the field as under the 
most ideal laboratory conditions. 


Sota Constant Voltage Trans- 
formers have no moving parts to get 


‘out of order. There are no manual 


adjustments to be made. They per- 
form instantly and automatically, 
maintaining output constant to with- 
in + 1% of the rated voltage, re 
gardless of line fluctuations as great 
as 30%. 





To Manufacturers: 
Built-in voltage control guaran- 
tees the voltage called for on your 
label. Consult our engineers on 
details of design specifications. 

Ask for Bulletin BCV-74 

a 
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TYPE DC 


HIGH LOAD RATING IN PROPORTION 
TO SIZE AND WEIGHT IS IMPORTANT 
DESIGN FEATURE 
As new applications have developed 
requiring a small size, lightweight, high 
capacity, anti-friction bearing, modi- 
fications have been made in the original 
Torrington Needle Bearing design until 
today a full line with a wide range of 

types and sizes is available. 

All of these Needle Bearings offer 
the outstanding advantage of high unit 
capacity. 

Their high radial load-carrying ca- 
pacity is due to their basic design prin- 
ciple: A full complement of small di- 
ameter needle rollers held within a 
retaining raceway to form a single com- 
pact unit. Thus, in small space, more 
than double the “‘line contact’’ is pro- 
vided than in other radial roller bearing 
types. 

Weight distribution within the bear- 
ing’s “load zone” is spread over a 
larger ‘‘area’’ and danger of stress con- 
centration on races or rollers is con- 
sequently reduced. 

“Heavy Duty” Types 

Many of the newer types of Torrington 
Needle Bearings have been designed 
to utilize the full non-Brinell capacity 
available. For example, the FT Type 
is provided with a permanently attached 
inner race, hardened to a depth to 
carry the rated load of the bearing. The 
outer race is heavier and designed to 
serve without an auxiliary housing if 
desired. 

Similarly, other RC Types for use 
primarily in the application of Needle 
Bearings as cam followers, have a heavy 
Outer raceway and are designed for 
heavy rolling loads. Maximum static 
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DC (INNER RACE) 





TYPE AT 


non-Brinell capacities extend from 1,410 
to 133,600 pounds which provide the 
design engineer with a wide range in 
bearing selection. The Torrington En- 
gineering Department should be con- 
sulted for capacity under rolling loads. 
Additional information will be found 
in our Catalog No. 117 available on 
request. 




















Application of the Type RC Needle Bearing 
in cam follower service and two DC Needle 
Bearings on rocker shaft are shown in this 
cross-section of a package sealing machine. 














A Unique Combination 
of Advantages 


All types of Torrington Needle Bear- 
ings offer the same outstanding advan- 
tages which gave the original unit such 
immediate and widespread acceptance. 
In addition to high capacity, they are 
small in size, light in weight. Their unit 
construction adapts them to mass pro- 
duction methods of assembly. They 
are easily and efficiently lubricated. 
And they are low in cost. 

All these features are important in 
planning designs for today’s needs and 
for ‘“Tomorrow’s’’ demands when re- 
duced size, weight and cost will be 
important factors in contributing to 
increased production, distribution and 
operating efficiency. Our engineering 
staff will gladly work with you in se- 
lecting the Needle Bearing and in lay- 
ing out applications. 


THE TORRINGTON COMPANY 
Established1866 * Torrington, Conn. * South Bend 21, Ind 
“* Makers of Needle Bearings and Needle Bearing Rollers"’ 
New York Boston Philadelphia $= 
Detroit Cleveland Seattle 3 S 
San Francisco Chicago Los Angeles % 

Toronto London, England weed 
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EFORE it becomes just “water over the dam”, every working hour, 
every problem solved, contributes in some measure to the reservoir of 
practical knowledge we call experience. 

There is a wealth of such experience behind Simpson instruments and 
testing equipment. Into their making has gone all the knowledge acquired 
during the more than 30 years which Ray Simpson has devoted to the 
design and manufacture of electrical instruments—all the experience and 
know-how of a group of men who have long been associated with him. 

The important thing today, of course, is that this enables Simpson to 
build instruments of proven accuracy and stamina, at a rapid rate. Each 
one has a full bridge type movement with soft iron pole pieces. For the first 
time this admittedly finer design has been made a matter of mass production 
—with all the resulting economies and speed. 

When it comes time to apply the many things learned under the impetus 
of war, remember that true progress has its roots in the past. For the utmost 
in lasting accuracy, and value, look to Simpson. 


SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Illinois 
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Buy War Bonds and Stamps for Victory 
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MORE and MORE 
MANUFACTURERS 
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Manual Starter 
Bulletin 609 


Automatic Starter 
Bulletin 709 


Reversing Switch 
Bulletin 705 


Combination Starter 
Bulletin 712 





Combination Starter 
for hazardous gas 


Drum Switch 
Bulletin 353 


Push Buttons 
Bulletin 800 


Solenoid Relay 
Bulletin 700 


Multispeed Switch 
Bulletin 715 
















QUALITY 
MACHINE TOOLS 
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QUALITY 
MOTOR CONTROLS 


i MACHINE OUTPUT 














Your guarantee of highest efficiency from operator and machine 


is to use Allen-Bradley controls for automatic sequence operations. Oscillo- 

be graph tests show that A-B solenoid controls close in short, uniform pick-up 

had intervals which assure consistent switching performance. No other magnetic 

Limit Switch ond controls provide such split-cycle accuracy which saves time and increases the 


Precision Limit : 
Switch production of your machine. 


There's no time lost for maintenance either. A-B double break, silver alloy 


| contacts never need filing, cleaning, or dressing. With only one moving part, 
| 5 there's nothing to get out of order. A-B controls are an asset to any machine. 






Allen-Bradley Company, 1316 S. Second St. 


Milwaukee 4, Wis. 
Across-the-line Push Buttons 
starter 
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ALLEN-BRADLEY 





Special Control 


Panel 


“OK that’s settled... We 


ERICAN 


PHILLIPS 


Ne ala 


TO USE”’ 


The “‘get-it-done-or-else’’ demands of wartime have brought thousands of pro- 
duction men to see plainly the value of American Phillips Screws: 


Speed of assembly often doubled... because there are no fumbled starts, 
or crooked screws to back out and re-drive. Spiral and power drivers are made 
practical, and the 4-winged bit aligns itself in the tapered recess of the screw 
head . . . drives automatically straight. 

Greater safety ... both for workers and their work. Driver can’t twist out 
to gash hands, spoil work by gouging or puncturing, or leave any snagging 
burrs on screw heads. 











Lower cost... savings of 50% in assembly time are not unusual with American 
Phillips Screws. Production is increased ... workers are trained in less time. . . 
spoiled work and lost-tyme accidents are eliminated. Uniformly high quality 
is assured by American’s constant research in materials and methods, and by in- 
dividual inspection of screw head, thread, and point. 

Now add the final extras of American delivery service and engineering assistance 
on special fastening problems . . . then you know why everyone who ever tried 
American Phillips Screws is using them today .. . and why those who have comé 
to use them in time of war will continue to use them in time of peace. 


AMERICAN SCREW COMPANY 
PROVIDENCE, RHODE ISLAND 
: 589 E. Illinois Street Detroit: 502 Stephenson Building 


5 Bia a | et = " 
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1. Fast Starting — Driver point 2. Faster Driving —Spiral and 3. Better Fastenings-—Screws 
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automatically centers in the 
recess... fits snugly. Screw 
and driver “become one 
unit.” Fumbling, wobbly 
starts are eliminated. 


power driving are made prac- 
tical. Driver won't slip out 
of recess to injure workers or 
spoil material. (Average time 
saving is 50%.) 


are set up uniformly tight, 
without burring or breakin 
heads. A stronger, neater ‘ob 
results and there are no 
gouges on work-surface. 




















a Sperti Vacuum Switch SIA, used in switch- 
ing or interrupting high voltages, antenna 
circuit switching at high altitudes, power 

supply switching for high-voltage vacuum 
| tubes and high-speed keying operations. 
C-T molybdenum rods welded to the leads 
act as stationary contacts while another con- 
tact is welded to the movable operating arm. 


Callite Contacts 


























Callite Contacts 





HELP SPERTI SPEED COMMUNICATIONS 













C-T Molybdenum contacts were chosen by Sperti for 
their Vacuuin Switch — a vacuum tube with movable 
parts which greatly speeds up antenna switching 
time. Callite Contacts in this wartime application, 
prove their consistent high quality and unfailing 
dependability. Don’t decide any contact you may be 
using is the best to be had until you've checked 
Callite’s famous four: 1. Precision Products. 2. Ex- 
pert Metallurgical Advice. 3. Consistent Deliveries. 
4. Fair Price. You, too, can avail yourself of Callite’s 
special knowledge of contacts... write to the Callite 
Tungsten Corporation, 547 Thirty-ninth St., Union 
City, N. J. Branch Offices: Chicago, Cleveland. 


eh also formed parts —in standard and special shapes of tungsten, molyb- 
denum, silver, platinum, palladium, and various alloys of these metals. 
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THE STORY OF STEEL 


FROM FURNACE TO FIRING LINE 





IS TOLD BY 
“FACTS-IN-FIGURES” 


ae 





In a steel mill, Control by Count begins with the 
ore-cars which are tallied by a Veeder-Root Mag- 
netic Counter, as they unload on top of the fur- 
naces. Ingots are counted as they enter the bloom- 
ing mill and again counters are used as the steel 
enters the rolls where space between rolls must be 
accurately maintained. This space is visualized 
for the operator by motorized counters that read 
in thousandths of an inch, and help him to control 
steel-thickness. Here, too, the white-hot ingots 
are counted by their own light which actuates a 
sensitive electric tube. 

Veeder-Root Counting Devices are also used to 
measure the number of feet of production of struc- 

tural shapes. . 
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Tue police show ups provide a quick and effective 


means of putting public enemies on the spot. 


Just as quickly, the enemy of high-speed machinery 
—vibration—is recognized and prevented from preying 


upon assemblies with vital rotating parts. 


With the keen perception of the electronic tube and 
the stroboscopic lamp, Dynetric Balancing Machines* 
locate and measure unbalanced forces so quickly and 
infallibly that accurate static and dynamic balance has 


become a matter of low cost routine for quality products. 


*A development of Westinghouse Research Laboratories. Yr 


GISHOLT MACHINE COMPANY DYNETRIC BALANCING is serving vital wat 


1119 E. Washington Ave. « Madison 3, Wis. al industries by assuring smoother performance and 
longer life in such parts as radial and in-line crank- 
shafts, armatures for electric motors and generators, 


CY super-charger impellers, and dozens of other bigh- 
Look Ahead... Keep Ahead... speed rotating parts. The Dynetrics can also belp 
With Gisholt Improvements SS you make a better product in the postwar period. 














Write for literature. 





TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 








, Ls 


SS TS 








SPEBRUARY 1944 


\ os 
Neen 


Ic you believe in the future of America as we 
do, then we're asking for an appointment im- 
mediately after the victory has been won... 
when a bright new era awaits us all. 

Perhaps we can talk about a coil problem 
... how thoroughly we’re organized to help 
you on such a problem only military censor- 
ship forbids telling now. Or it may be that 
you manufacture your own coils and will be in- 
terested in discussing magnet wire—any shape 
—any insulation that your operations require. 
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si \ 


When thai day arrives. 


Laid i Tom ve ae o ao oo oe Oh ‘ . 
Eels ys together 


’ 4 yy, f- io - dt. A, 
Jf fhagnelwueu COUA— 


Y 
ANACONDA WIRE & CABLE COMPANY 


z 
# 
@ 


As a matter of fact, perhaps we can get to- 

ether now, but if it happens we can’t, remem- 
en we have a date in and for the future. When 
we both can keep it, you can again take advan- 
tage of Anaconda service and the benefits 
derived from the single product control “from 
mine to consumer” backed by years of contin- 
uous metallurgical experience. beens 

















General Offices: 25 Broadway,New York 4 
Chicago Office: 20 N.Wacker Drive 6 
Subsidiary of Anaconda Copper Mining Co. 
Sales Offices in Principal Cities 


ANACONDA WIRE & CABLE COMPANY 
A pA 
from 


and production, 





This familiar trade-mark 
symbolizes the best ef- 
forts of modern research 





























» industry 


Whatever changes and refinements may be 
incorporated in motor-driven appliances of 
the future, there are certain basic qualifica- 
tions that have made and will continue to 
make Delco motors a sound choice for the job. . 


Delco motors are engineered to meet requirements 
—a characteristic that has made them the choice 
of leading manufacturers of refrigerators, washers, 
ironers, oil burners, stokers and air conditioners for 
many years. 


Delco motors are built by latest, most efficient pro- 
duction methods to insure good delivery and good 
value following conversion. Delco Products’ manu- 


facturing facilities are up to any assignment. 





Delco motors will benefit from intensive research 
and development involved in building precision elec- 
tric motors for aircraft throughout the war, as well as 
from Delco Products’ vast background of experience 








gained before the war. 





These are not visionary promises, but prac- VOLUME PRODUCER 
tical advantages based on Delco Products’ OF 
resources and facilities as a long-established ELECTRIC MOTORS 
builder of dependable motors. They are im- FOR 
portant to both manufacturers and dealers. MILITARY 


Let's All Back the ttat BUY WAR BONDS REQUIREMENTS 


DELCO A MOTORS 


DIVISION OF GENERAL DAYTON, OHIO MOTORS CORPORATION 
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The lock washer with 
SPRING ACTION, CONTROLLED TENSION 
BUILT TO HOLD TIGHT ... LAST LONGER! 











+ 
Time and again manufacturers have proclaimed the step is controlled with scientific precision. High 
spring lock washer as the best locking device. Their quality steel is rolled...formed...cut...hardened... 
reasons? More spring than any other type of locking and tempered under rigid control. Then to assure 
device . . . takes care of any material shrinkage or every buyer of obtaining the maximum quality and 
bolt stretching . . . heat or cold does not change its exact'controlled tension" every lot of Diamond G 
effectiveness and spring tension. Lockwashers is ‘‘torture-tested’—subjected to more 
But the degree end the control of this tension deter- severe tests than will ever be encountered in actual use. 
mines the value of the lock washers in actual use. The Wass vous aceds te lock ween tees c 
tension should be so controlled in manufacturing that oman re to answer it—steel, cadmium-plated 
equal force will be exerted by the washer when it is hidaine eb Vedbdhensdheal \Cenisaid <0 th let ce of 

J pai oy down in a flattened-out position, or partly the largest manufacturers of flat washers producing a 
mee eos complete line including AN940, AN945, AN960 
Controlled jTension is a secret of the success of and AN970. Call in the Diamond G man today... 
Diamond G Lockwashers . . . and is the result of let him give you full information on our complete 
absolute, precision control in manufacturing. Every line. Write... 






GEORGE K. GARRETT CO. 
D & Tioga Sts. Philadelphia 
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Compare the 
Luultiy-Conitwol 
and you ll say 


PARKER-KALON 











ti 
they, 


—S ) 
Only 
Quality-Control 
can foretell the 





This 16-Point “Quality-Control” check up 
--unequaled in the industry-- 
protects P-K Socket Screw users 


The specially equipped P-K Laboratory checks on 1—Chemical Analy- 
sis. 2—Tensile Strength. 3—Ductility. 4a—Torsional Strength. 5—Ability 


DIFFERENCE 


y _ K lab- 

to take Shock Loads under Tension. 6—Resistance to Shock Loads under When tested in the P a ab 

Shear. 7—Hardness. 8—Head Diameter. 9—Head Height. 10—Concen- oratory, one may be O.K., the 

tricity of Head to Body. 11—Socket Shape. 12—Socket Size. 13—Socket other may fail. P-K Quality- 

rie peal of Socket. 15—Class 3 Fit Threads. 16—Clean Control makes sure you get 
You get unusual protection against “doubtful” screws when you spec- or uly screws that are O.K. 


ify “Parker-Kalon” ... and it costs no more. Parker-Kalon Corporation, 


198-200 Varick St., New York 14, N. Y. 


PARKER-KALON 2cchiy- Gntrolled SOCKET SCREWS 
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THE TOLEDO STANDARD 


COMMUTATOR COMPANY 
oe 


25 years of outstanding service to electrical manufacturers 
and service shops made possible by energetic management. 
In our Toledo plant and those of our associated companies, 
HOMER COMMUTATOR CORPORATION and HILLSDALE 
COMMUTATOR COMPANY, we have the greatest commutator 
producing capacity in the United States. We are grateful to 
the thousands of customers who have made the past twenty- 
five years a success. We look forward to the future with 
pleasure—confident of our ability to completely satisfy these 


old customers and many new ones. We are ready at all 


times to consider your requirements for commutators, slip- 


ring assemblies, and commutator 


slotting and undercutting equipment. 


President 























FOR PO 








——— 


uiéé, WcTOR /1PMoTorS 





For twenty years VICTOR small motors have pow- 
ered a host of Victor’s own products. Nationally 
known electrical appliances by Victor . . . desk fans, 
ventilators, exhaust fans, portable ironers have been 
the proving ground for the long life, trouble free, 
smooth flowing power of VICTOR fractional horse- 
power motors. 

From this vast laboratory of consumer experience, 
plus specialized engineering skill in the applica- 
tion of the right motor for the right job, builders 
of post-war products will find an assuring 





Toda Wietos built. Motors are seeing answer to fractional horsepower motor problems. 
action in the air, in America’s fighting The manufacture of intricate small motors for the 
planes. When a plane engine goes dead Allies is an added plus, that 


either by accident or design, a Victor 
motor comes into play. An uncontrolled 
whirling propeller can tear out the 
vitals of an engine—bring on disaster. 
This ingenious device motored by 
Victor, ‘‘feathers’”’ the propeller into 
the wind, stops rotation. 

This is but one of several precision in- 
struments being made by Victor for 
war purposes. Success with these tough 
engineering applications give promise 
of finer Victor products after the war. 


LET VICTOR POWER YOUR POST WAR PRODUCTS. 
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points to Victor as an excellent 
source to contact NOW. The ex- 
perience of VICTOR engineers 
on all types of fractional horse- 
power motors is at your service. 
Victor Electric Products, Inc., 
Dep’t., EM-244, 2950 Robertson 
Avenue, Cincinnati 9, Ohio. 

















A large percentage of electrical 
parts made from plastic materials 
must function at elevated or chang- 
ingtemperatures. Among themany 
problems which such temperatures 
raise, perhaps none is more provok- 
ing than the matter of dimensional 
stability. 

Durez phenolics belong to the plas- 
tic group which can be made more 
resistant to heat than any other 
plastic. However, heat resistance 
in itself is not enough. The degree 
of expansion, contraction, distor- 
tion, or warping has to be taken 
into account. 

The introduction of varying tem- 
peratures can make the problem 
even more complex. 

If heat is a factor at all in the serv- 
ice for which you are designing an 
electrical part, thoroughly inves- 


DIMENSIONAL 
‘STABILITY 


PLASTICS 


e « » FROM THE DUREZ LABORATORIES 


tigate the advantages of Durez 
phenolics. Besides good dimen- 
sional stability at relatively high 
temperatures, Durez phenolic 
molding compounds have low cold 
flow, excellent electrical properties, 
and outstanding resistance tochem- 
ical and climatic conditions. 

The data which appear in the chart 
are taken from our own laboratory 
tests. In these tests, 1/8”x 2” x 3” 


DRYING OUT TESTS of Representative DUREZ Phenolic Compounds 











2 WEEKS 6 WEEKS 1 YEAR 
> a. oe ee eee: ee, a 
Ganecal Pecncis I 0.14 0.18 0.17 0.08 0.29 0.31 0.38 0.16 0.41 0.45 0.40 0.19 
we wha II 0.16 0.26 0.28 0.13 0.36 0.38 0.39 0.19 0.40 0.40 0.44 0.20 
; III 0.63 0.70 0.66 0.32 0.66 0.73 0.69 0.32 1.1 0.87 0.82 0.39 
Special Property I 0.59 0:23 0.40 0.19 0.85 0.51 0.61 0.29 0.79 0.49 0.70 0.28 
Material ” II 0.85 0.47 0.54 0.26 0.94 0.59 0.68 0.30 0.93 0.65 0.73 0.28 
III 0.74 0.82 0.83 0.36 0.89 0.98 1.0 0.40 1.1 1.0 1.0 0.38 
—— I 0.40 0.42 0.35 0.19 0.80 0.64 0.67 0.28 0.83 0.62 0.72 0.33 
edatasio’ II 0.55 0.54 0.54 0.24 0.73 0.77 0.70 0.30 0.79 0.75 0.69 0.30 
III 0.82 0.67 0.69 0.42 0.87 0.71 0.72 0.42 0.90 0.79 0.78 0.44 
BSeat Mecictant I 0.43 0.15 0.16 0.07 0.58 0.25 0.26 0.13 0.58 0.29 0.29 0.14 
Sotesial—3 II 0.56 0.21 0.21 0.10 0.56 0.29 0.28 0.14 0.57 0.29 0.30 0.15 
III 0.57 0.37 0.36 0.20 0.74 0.45 0.45 0.24 0.84 0.44 0.45 0.23 
Tees Basletant I 0.30 0.13 0.08 0.04 0.59 0.20 0.18 0.09 0.58 0.26 0.25 0.10 
Matertal—? II 0.38 0.16 0.16 0.07 0.48 0.20 0.24 0.10 0.52 0.23 0.26 0.10 
III 0.68 0.45 0.44 0.18 0.75 0.52 0.50 0.20 0.93 0.48 0.64 0.21 





I—RT desiccated 


T = & changes thickness 
W = & changes width 





PLASTICS THAT FIT THE JOB 
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II—45° C desiccated 


III—100° C desiccated 


L=& changes length 
Wt = &% changes weight 


© ovrez PLastics & CHEMICALS, INC. 








pieces were marked, cleaned, and 


weighed on the analytical balance 
and measured for thickness, width, 
and length at room temperature be- 
fore and after exposure to specified 
conditions. 


Three pieces were desiccated at 
room temperature with anhydrous 
calcium chloride in a tightly closed 
container. Three were desiccated 
at 45° C. in a constant temperature 
oven in a container with the same 
reagent. Three pieces were baked 
in another oven at 100° C. 


All data in the chart refer to av- 
erage percentage decrease in orig- 
inal dimension or weight. 


This material is presented simply 
to help guide your thinking. Com- 
plete data are available and a mem- 
ber of our technical staff will be glad 
to work with you on any plastic 
material problem. Durez Plastics & 
Chemicals, Inc., 62 Walck Road, 
North Tonawanda, N. Y. 
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RENEWABLE 


842 
" CHASE-SHAWMUT COMmPis 
eRURTPORT, MASSaACwuserts us 










rl STANDS ALONE 


—with over 50 years of skill and experience behind it, exclusively devoted to the design 
and manufacture of electrical devices for circuit protection. It stands alone, also, in the 
number of its features which make for simplicity and sturdiness of construction, ease and 
swiftness in renewal, and complete dependability. The Shawmut Shur-Lag Renewable 
Fuse is the fuse of today, for tomorrow; there is nothing to surpass it in its field. If you 
are not familiar with the details that make it the fuse for you to use, you should be; for 
today they can be of exceptional service to you in preventing stoppages and breakdowns in 
production, while giving your circuits and their equipment complete protection. Ask your 
dealer, or write for our Bulletin 400. 


The (hase-Shawmut (ompany 
Newburyport, —Alassachusetts 


since 1893 







Fuse makers 
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The mass-bombing of a target deep within enemy terri- 
tory needs split-second timing and coordination of a 
thousand and one factors for success. The human equa- 
tion aside, a great deal depends on the accurate func- 
tioning of many tiny contact springs. Hence, the selection 
of the right contact material is all-important. Riverside 
Phosphor Bronze, Nickel Silver and Beryllium Copper 
alloys are recognized to be the ideal engineering ma- 
terials for this purpose. The Riverside Metal Company 
has specialized in the production of these alloys for 
many years. The wide experience we have so gained 
enables us to assist consumers—by personal contact, 
recommendation and submission of samples, and all 
other necessary experimental work—in the development 
.of Phosphor Bronze, Nickel Silver and Beryllium Copper 
alloys, precisely adapted to their specific needs. 


Our technical staff is ready to cooperate with manu- 
facturers now for war and post-war production. 


Producers of these Vital Alloys: 
PHOSPHOR BRONZE NICKEL SILVER BERYLLIUM COPPER 
Sheet Strip Wire Rod 
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A “finger” on each end 
of bomb shackle 





| ttle 
. 


bombs weighing even tons 











EVER SEE THE LITTLE FINGER 


THAT HOLDS A BOMB? 


There ARE TWO OF THEM. One on each end of 
the bomb shackle that supports the bomb in 
the bomber. These fingers, weighing only a few 
ounces, carry the weight of bombs weighing 
many hundreds of pounds. In split second timing 
with the bomb sight, in all kinds of weather and 
temperatures, they must release the bomb auto- 
matically—precisely—instantly. 

Pollak was given contracts by the Army and 
the Navy to manufacture 


Company the Army-Navy “E” and four stars. 

This award indicates Pollak’s, ability and 
capacity to produce precision products in large 
quantities and deliver them on time. 

Some day, when peace is won and our own wart 
work is finished, this proven ability of Pollak to 
engineer, develop and manufacture products that 
are designed and made right—produced in volume 
and delivered on time—may be of great value to 

your business. 





these all-important bomb 
shackles, bomb racks, smoke 
screen generators, fuzes and 
other precision devices. In 
record time we organized a 
large,modernequipped plant 
to produce and deliver this 
war materiel. How well we 
are doing this job is indicated 
by the Navy having awarded 
the Pollak Manufacturing 





POLLAK 
PRECISION 
PRODUCTS 


Now, while you are plan- 
ning for peacetime products, 
we suggest that you plan with 
us. We will be glad to meet 
with you at your convenience. 


Five Army-Navy “E” 
awards—the Flag and 
. Four Stars—each of 
which symbolizes six 
months of Exacting 
Service to our Armed 
Forces, bave been 
awarded to Pollak. 

















POLLAK MANUFACTURING COMPANY - ARLINGTON, NEW JERSEY 
DEVELOPING ~- DESIGNING - FABRICATING . STAMPING - SPINNING + WELDING - FINISHING - MACHINE WORK 
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The Greeks had no word for it and neither do we, more’s the pity. Let's 
coin a word and a definition by starting with Webster's definition of 
research—‘“diligent protracted investigation, especially for the purpose 
of adding to the sum of human knowledge.” 

Now let’s add, “More especially creation of new substances and dis- 
covery of special services they can perform better than any previously 
known substance”. 


There you have Formica research which has been going on more than 
30 years through peace and war. 


Formica laminated plastic has been created in various grades suitable 
for many uses in many industries. Strength, lightness, easy machinability, 
dielectric properties, acid and moisture resistance and stable dimensions 
are characteristic properties which vary somewhat according to the 
purpose of the grade. : 

Acquaint yourself with the past performance of Formica and its possi- 
bilities for your new or improved peacetime product. 

“The Formica Story” is a moving picture in color showing the qualities 
of Formica, how it is made, how it is used. Available for meetfngs of 
engineers and executives. 


THE FORMICA INSULATION CO. 


4638 SPRING GROVE AVENUE 


CINCINNATI 32, OHIO 
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fa /e-Lf2MeW ROTOR 


@ It is a 40°C. motor. 


b,  darem can buy this new postwar 
designed Fairbanks-Morse motor 
now —nowing that it will be just as 
modern—just as efficient—just as up 
to the minute in years to come as it 


is today. 


It is indeed a challenge to the future 
—in efficient motor design. 


© It is a protected motor! 


@ It has the most adaptable, conven- 
ient, and handiest conduit box you 


ever laid your eyes on! 


@ It has the famous Fairbanks-Morse 
COPPER-SPUN Rotor! 


FAIRBANKS-MORSE 


DIESEL ENGINES 
PUMPS 


WATER SYSTEMS 

SCALES 

MOTORS SELES 8S 

GENERATORS FARM EQUIPMENT 
RAILROAD EQUIPMENT 


Never before has there been 
more stamina — more protec- 
tion— more versatility built into 
a motor housing. A demon- 
stration is necessary to fully 
appreciate how much this 
motor can really offer you. See 
it and judge for yourself. 


Write Fairbanks, Morse & Co., 241 
Fairbanks-Morse Bidg., Chicago 5, lill. 
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PAINTED FOR ELECTRONIC LABORATORIES, INC., 


Can a Vibrator Power Supply 
Reseue a Boat-Load of Men? 


No... it can't! But it can help—and the rescue 
might be prevented and the boat lost forever, if 
just one vibrator power supply failed to do its job. 


@ The compact radio transmitter that is standard equip- 
ment in many lifeboats depends on a vibrator power 
supply . . . The patrol plane that picks up the SOS... 
spots the drifting boat, and summons surface ships with 
its own powerful transmitter, has a complex electrical 
system that includes many vibrator power supplies. And 


in the rescue ship itself are still other vibrator power 
supplies performing vital functions. 

The dependability of E*L Vibrator Power Supplies 
under all climatic conditions — their amazing adapta- 
bility in meeting specific current requirements — have 
brought them into wide use for radio, lighting, commu- 
nications and motor operation—on land, sea and air. 

Electronic’s engineers have specialized for years in the 
technique of vibrator power supplies. ‘They have con- 
ducted the most extensive research ever known on power 
supply circuits. They have extended the practical appli- 
cation of vibrator-type power supplies far beyond pre- 
vious conceptions. 

In the electronic era of peace to come, the a 
efficiency and economy of E*L Vibrator eee 
Power Supplies will find new applications \\ 
wherever electric current must be changed, 
in voltage, frequency or type. 


For Operating Radio Transmitters 
in Lifeboats — F-L Model S-1229-B 
Power Supply. Input Voltage, 12 Volts 
DC; Output Voltage, 500 Volts DC; 
Output ea 175 MA; Dimen- 


sions, 7144” x 514” x 614”. 
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CAN WIRE be said to have integrity? Yes, that is 
the one quality that, through the years, we have 
built into Roebling Electric Wires and Cables. 
So that you can depend on Roebling products... 

You need that kind of dependability, when 
you are buying wire for the products that will 





bear your name. Whether it’s for today’s electric 
motor, tomorrow’s appliance...whether it’s rub- 
ber covered wire for an industrial electric tool 
or magnet wire for an aircraft radio, you can 
be sure that the Roebling name guarantees the 
same fine performance you build into the prod- 
uct in which the wire is used. 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 
Branches and Warehouses in Principal Cities 
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RO 2 LI N G PACEMAKER IN 
| WIRE PRODUCTS 


WIRE ROPE AND STRAND © FITTINGS © AERIAL WIRE ROPE SYSTEMS * COLD ROLLED STRIP +» ROUND AND SHAPED WIRE 
AIRCORD, SWAGED TERMINALS AND ASSEMBLIES ° SUSPENSION BRIDGES AND CABLES ° ELECTRICAL WIRES AND CABLES 
WIRE CLOTH AND NETTING * HIGH AND LOW CARBON ACID AND BASIC OPEN HEARTH STEELS 
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FOR THE ULTIMATE 
iN 
VIBRATION CONTROL 


BONDED RUBBER 
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MOUNTINGS 








* AOR ET a “Protective Engineering” defines in a phrase the precaution- 
Installation on Plate Form Mountings ary methods used to insure the perfect and continuous 
a operation of modern industrial equipment. The one single 

factor which causes most breakdowns of equipment is vi- 
bration; but vibration can be controlled and its destruc- 
tive action minimized by using an engineered means of 
isolation. The modern use of flexible mountings to isolate 
vibration is a prime example of Protective Engineering. 


Lord Shear Type Rubber Mountings are designed to ful- 
fill the requirements of a protective device which will 
isolate vibration and prevent any destructive action on the 
assemblies in which they are used. Flexible mountings | 
asthhy Company Gashiie Giiballetion will prolong equipment life, lower maintenance costs, 
on Tube Form Mountings insure accuracy of operation, reduce weights by eliminat- 
ing necessity for inertia masses, and cut down noise by 
breaking up metallic paths for sound travel. These advan- 
tages will be gained whether the vibration emanates from 
the mounted equipment or comes from an outside force. 








Necessarily, such a product must be made in many sizes and 
shapes to isolate any piece of equipment, from right deli- 
cate instruments to heavy massive machinery. There are 
two fundamental designs, illustrated at the left—plate 
form and tube form, in snubbing and non-snubbing types. 
The mountings are made with load ratings of a few ounces 
at 1/16” ition up to many thousand pound load 
obi i Tg Nef ey tm ratings with deflections up to }"’ and greater in some cases. 
For complete information covering all Lord Mountings, ‘ 
as well as engineering discussion on vibration control, 
write for Bulletins 103 and 104, or call in a Lord Vibration 
Engineer for consultation on your vibration problems. 
There is no obligation. 


BACK THE ATTACK WITH WAR BONDS 





IT TAKES RUBBER Iu Shear TO ABSORB VIBRATION SALES REPRESENTATIVES 
NEW YORK - + 280 MADISON AVE. 
CHICAGO - $20 N. MICHIGAN AVE. 


LORD MANUFACTURING COMPANY \— turesnsoi."*'205'e ouive ve 


ERIE, PENNSYLVANIA 


sc 
RAILWAY & POWER ENGINEERING CORP., LTO. 
TORONTO, CANADA 





General Electric Radio Telephone 
Transmitter Installation on 


Pttsttes Venn Meats Fomn toasting: Originators of Shear Type Bonded Rubber Mountings 
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Six years ago, the Formica Insulation Company started development 
work on aircraft propellers that were light in weight, yet low in cost. 
Success came shortly before Pearl Harbor. Today, propellers for 
thousands of training and reconnaissance plones are being made of 


Choice maple veneers are placed in a cage, 
lowered into a vat of BAKELITE Phenol Resin. 
Vacuum, then pressure, assures complete sat- 
uration into the wood of this thermosetting 
resin. Later the veneers are removed and 
stacked to dry. 


The planks of are then coated with 
BAKELITE Phenol Resin and laid up to form 
the rough shape of the finished propeller blade. 
The metal plates dividing each unit are elec- 
trodes that will carry the high-frequency 
current used to bond the compreg planks to a 
single block of densified wood. 





compreg 





bonded with BAKELITE Phenol Resin. 


The impregnated veneers are then laid up 
and placed in a hydraulic hot-press. Here the 
heat softens the resin, the pressure com- 
presses the wood to one-half its original thick- 
ness. Under continued heat, the resin sets, 
The result is a plank of compreg. 


In the electrostatic press, high-frequency 
electrical current is passed through the entire 
propeller assembly, generating uniform heat 
throughout its entire depth. This is extremely 
important since only hot-setting resins can 
give the necessary bond, and since the tremen- 
dous thickness makes it impossible to use the 
steam platen or oven-heating processes. 


Here a worker is shown planing the densified 
wood block to assure-perfect bonding in later 
operations. Measured in the grain direction 
these compreg planks can be said to have a 
weight-strength ratio of one-half the weight 
per volume of aluminum, 


After removal from the press, the blocks are 
rough-cut, then finished to form lightplane 
propeller blades, Although made of wood, these 
blades are water-resistant ... have a tensile 
strength of 30,000 pounds per square inch, flex- 
ural strength of 40,000 pounds, and sheer 
strength of 8,000 pounds, 





compressed maple wood veneers impregnated and 
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Can you produce them faster?... 
Can you improve them structurally, 
electrically, mechanically? ...Can you 
build them at lower cost? The answer 
has been “Yes” for hundreds of prod- 
ucts whose manufacturers have investi- 
gated BAKELITE Plastics. 

Complex shapes are being molded 
quicker . . . resulting in sturdy, finished 
parts at remarkably low cost. Coatings 
and finishes have been developed with 
BAKELITE Resin bases that are easier to 
apply, and that are far more durable and 
resistant. Wood has been givei new 
strength and endurance ... is now be- 
ing fabricated in curved plywood sec- 
tions up to 84 feet in length. Cloth 
laminated with BAKELITE Laminating 





Miter designing a new type rotary cam selector 
switch for sequence switching on airplanes, the 
Paul Henry Company found that simplified produc- 
tion and low cost demanded the use of a molded 
plastic. But which one? Experimentation pointed 
toa BAKELITE Impact-Resistant Phenolic. Further 
tests proved this material to have good electrical 
characteristics, high impact and tensile strengths, 
excellent heat and moisture resistance. Sales are 
up, production costs are down 20 percent... because 
this manufacturer investigated BAKELITE Plastics. 




















USEFUL LITERATURE ON PLASTICS 


“A Simplified Guide to Bakelite Plastics’ gives a 
summary of the principal BAKELITE Plastics now 
available. It describes each type briefly, and illus- 
trates typical applications. “Bakelite Molding Plas- 
tics” provides further information, and A.S.T.M. 
data on moldable plastics. “Molding Technic for 
Bakelite and Vinylite Plastics” is a 224-page manval 
on the art of molding plastics. It contains compre- 
hensive data that the designer, engineer, molder, 
and user should have on the design and fabrication 
of hot-set and cold-set molding materials. Price 
$3.50 postpaid. Additional pamphlets and booklets 
describing other types of BAKELITE Plastics are 
also available. Write to Department 6, requesting 
these valuable guidebooks. 


Varnishes saves 45 per cent in weight 
of fighter plane ammunition boxes. 

These and other examples illustrated 
on these pages are typical of the scores 
of applications and developments that 
you will keep posted on when you are 
in touch with Bakelite Plastics Head- 
quarters. Our Engineering Staff and 
Development Laboratories can help 
you with essential problems. The 
literature illustrated below can help 
you with your present and postwar 
planning. 

Write for specific technical litera- 
ture today. Please address Dept. 6, 


BAKELITE CORPORATION 
Unit of Union Carbide & Carbon Corporation 


30 East 42ND STREET, New York 17, N. Y. 


On the steps, catwalks, and cockpit floors of mili- 
tary aircraft, a covering that will withstand wear, 
yet be skid-proof, is absolutely essential. Rubber is 
slippery when wet. Other materials wouldn’t stand 
the abuse. The Western States Lacquer Company 
developed an abrasive coating, particles of hard 
aggregate suspended in a rubber-like BAKELITE 
Plastic base. Sprayed or troweled on, this new 
coating gives a resilient, sandpaper-like surface 
to the flooring of some of America’s leading bomb- 
ing and fighter -planes. 




















The preselector dial drum that automatically fig- 
ures the gear ratios and speeds in the use of a No. 5 
Warner & Swasey turret lathe was formerly made 
of metal. It is now molded of a BAKELITE General 
Purpose Phenolic Plastic eliminating several ma- 
chining operations. The conversion has meant an 
important savings of metal and a reduction in 
production costs of approximately 80 percent. 





Deck houses for small boats are now being 
molded of plywood in a single piece. At the 
Haskelite Manufacturing Company’s plant, veneers 
of wood coated with BAKELITE Resin Glue are laid 
in diagonal strips over a mold. Then low fluid 
pressure and controlled heat are applied which 
forces the plywood assembly to the exact contour 
of the mold and sets the glue. The finished deck 
house is 12 feet long, 9144 feet wide, and 8 feet 
high. It is light, strong, and durable. 





BAKELITE 


PLASTICS HEADQUARTERS 
























Does your design require your product to work at extremely 
high altitudes . . . under unusual moisture conditions . . . in 
places where destructive abrasive dust, corrosive fumes, or 
explosive gases prevail? 


If so, then the Federalseal method of sealing ideal working con- 
ditions around the operating parts of your product will solve 
your problem. 


By this method, sea-level air pressure can be sealed into a device 
that must operate precisely at 40.000 feet. Ordinary air which 
contains moisture can be sealed out and inert gas sealed in to 
prevent arcing. The wear and danger of dust and combustible 
gases can be sealed out and pre-determined operating condi- 
tions—a vacuum, dry air, inert gas, under any desired pressure 
—can be sealed in. 


The Federalseal method of sealing pre-determined conditions in 
the housing of the device itself is made possible by the facilities 
of our organization to bring so many out-of-the-ordinary skills 
to bear on your problem. Long experience in working with 
glass .. . plastics . . . sheet metal . . . high frequency current . . . 
all go hand in hand to make Federalseal not just a matter of 
putting a housing around your product, but of sealing out un- 
favorable conditions and sealing in ideal operating conditions. 


Federal Electric engineers will consult with you in regard to 
surrounding the operating parts of your products with working 
conditions so ideal for the job they are required to do that better 
performance will enhance the reputation of your product by 
giving the buyer this extra performance. 


Federalseal may be the something new for which you have been 
looking. Send us details of your problem and a print of your 
product. Let our engineers show you what Federalseal can do 
for you. Call or write us today. 





RALSEAL 






How to seal 
ideal operating 
conditions into | 


your product with 















Steel base is stamped. It is shown 
here ready for mounting of relay 
assembly. 













Glass button with fused-in dumet 
lead wire which is welded to a 
metal ring. This ring is then brazed 
to a metal skirt and finally to the 
steel base. 














Relay is mounted and lead wires 
are soldered to the contact and 
coil. 
















Steet cover is placed over the re- 
lay assembly and brazed to the 
base,making an air-tight assembly. 








Vessel is evacuated. Any pre-de- 
termined working conditions ... 
vacuum, dry air, inert gas... at 
any reasonable pressure .. . is 
then introduced into the chamber. . 
Glass tube is then sealed off as 
shown. 





Octal base is placed over header 
skirt and wires are soldered to 
base pins. 


—' 











Operating mechanism of relay is 
ready for use under any pre-de- 
termined conditions without re- 
gard to atmosphere, pressure, OF 
temperature. 
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Motors and generators in all 
types and sizes from 1% H.P. 
to 3 H.P. single phase, 5 H.P. 
polyphase. Engineering serv- 
ice on special designs. 


THE LELAND 
ELECTRIC CO. 


DAYTON, OHIO 





ELECTRIC 
MOTORS 
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METALS SHRINK 
WATCHES STOP 
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RUBBER SHATTERS LIKE GLASS 


100 DEGREES BELOW ZERO! 


..- 10 below. . . 50 
. 100 below... 
Not in a scientist’s laboratory, but in 


Going down! Zero . 
below. . .and still going! 
everyday life. . . in industry. 
Far-below-zero temperatures have been 
put to work. Machine parts are shrink- 
fitted together by the application of ex- 
treme cold to one of the parts. Methods 
of marketing food are being changed by 
new high-speed freezing processes. 
Refrigerated test chambers are teach- 
ing men and airplanes how to fly in those 


strange and frigid atmospheres . ... the 
troposphere and the true stratosphere. 
Today sub-zero temperatures... 


Iudustrial Befnigeration by 
GENERAL @ ELECTRIC 






- Hear the General Electric Radio Programs: The “'G-E ALL-GIRL ORCHESTRA,” Sunaays 10 P.M., EWT, NBC. .."THE WORLD TODAY” News, Every Weekday, 6:45 P. M., EWT, 08S 


OIL CONGEALS, 
GASOLINE FREEZES 


FOOD FREEZES 
(NSTANTLY 








produced by General, Electric Industrial 
Refrigeration and Air Conditioning equip- 
ment, are working in hundreds of ways 
to help speed up America’s war effort... 
to help machines work more efficiently, 

Tomorrow, when war clouds lift, these 
new techniques will bring benefits to all 
in flexible, efficient air conditioning and 
commercial refrigeration equipment... 
from General Electric. 

General Electric Co., Air Conditioning 
and Commercial Refrigeration Divisions, 
Section 442, Bloomfield, New Jersey. 


~eresryr—_— 
<< BUY WAR BONDS << 
eeereryy—r—_—w——~%" 
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IRC WILL BE READY 


WHEN IT’S OVER “OVER THERE” 


IRC will be in a specially favorable position to 
supply all types of Resistance units—of high 
Quality—in large Quantity—at low costs made 
possible by mass production. 


FIRST IN WAR... FIRST IN PEACE 
Produced by the most modern and efficient man- 
ufacturing methods, tested and perfected to meet 
the exacting demands of war, IRC Resistors will 
maintain their leadership as first choice of elec- 
tronic engineers, manufacturers and service in- 
dustries of tomorrow. . . . You are invited to 
consult our engineering-research staff 
now, in confidence, on any resist- 
ance problems connected with your 
peacetime products. 
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CHECK THESE FEATURES OF IRC PRECISION 
WIRE WOUND RESISTORS ~— 

1. Most rigid specifications on enameled wire. 
2. Largest size wire used for each resistance 
value and size. 


3. Steatite ceramic (with baked impregnation to 
prevent moisture absorption and to protect enam- 
eled wire from surface abrasions). 


4. Specially designed winding machines elimi- 
nate stress and strain, avert damage to insula- 
tion and minimize fatigue of wire. 

5. Baked impregnation of winding 


R ; oat ; 
antl oe a hy insures that wires remain rigidly in 


place and that resistors are inde- 
pendent of temperature variations. 





El 


nO DIE IS TOO DIFFICUL 


No matter how complex your design, we 


can mold electrical porcelain to almost any 


shape, with mechanical accuracy. 
Porcelain parts are made with dies of tool 
steel. Occasionally in making dies for porce- 
lain something has to be done for which no 
machine tool has been built. When this 
happens we make our own precision tools 
to do the necessary work on the steel dies. 


Illustrated are a few examples of time- 


Sponsored by 


the following members 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. KNOX PORCELAIN CORP. 
P. O. BOX 272, MACOMB, ILL. KNOXVILLE 1, TENN. 


SQUARE D COMPANY 
6060 RIVARD STREET, DETROIT 11, MICH. 


NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE CERAMIC SPECIALTIES CO. 
444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE LOUTHAN MANUFACTURING CO. 
2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


THE STAR PORCELAIN CO. 
71 MUIRHEAD AVE. TRENTON 9, N. J. 


tested electrical porcelain parts, molded to 
meet special requirements. Made of porce- 
lain these parts are resistant to acids, arcing, 
corrosion, moisture, thermal shock. They 
have high electrical insulation properties 
and are permanent. 


The die shops of the porcelain manufacturers 
listed below are modern and well equipped. 
Write or telephone for prompt efficient help on 
your porcelain problems. 


| HOw 853 (C706 
A @) (Os 33 OF -00. e) NOn EO). 


THE COLONIAL INSULATOR CO. 
973 GRANT STREET, AKRON 11, OHIO 


1501 E. FIRST STREET, SANDUSKY, OHIO 
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PORCELAIN PRODUCTS, INC. 
1241 WEST FRONT STREET, FINDLAY, OHIO 


THE UNIVERSAL CLAY PRODUCTS CO. 









Thumb screw holds 
down plate and actuates 
Micro Switch 


Mies. ee ad 
*'haeee 


left side of Model 75 
hing Printer showing location 
Micro Switch. A second Micro 

is on the right side. 


The basic Micro Switch is a thumb-size, feather-light, plastic enclosed, precision, 
snap-action switch, Underwriters’ listed and rated at 1200 V.A., at 125 to 460 
volts A.C. Capacity on D.C. depends on load characteristics. Accurate repeat per- 
formance is experienced over millions of operations. Wide variety of basic 
switches and actuators meets requirements varying from high vibration resistance 
fo sensitivity of operating force and motion as low as 2/1000 Oz. In. Many 
types of metal housings are available. 


Charles Bruning Company of Chicago are the manufacturers of 
Bruning Printers and Developers, widely used by engineers and 
draftsmen in every branch of industry. Bruning Printers, which 
produce black and white prints, are compactly baile to do a big 
job in small space. 


The thumb-size, feather-weight Micro Switch is a natural com- 
plement to such a design, and the Charles Bruning Company 
uses two Micro Switches to provide utmost protection to the 
operator. 


The two Micro Switches are located at each end of the Brunin 
Printer to make it impossible to remove the end plates, whic 
shield the quartz lamp, while the lamp is still burning. This is 
accomplished by so locating the thumb screws, which hold the 
end plates in place, that they cannot be turned without actu- 
ating the Micro Switch and automatically disconnecting the 
power from the quartz lamp. 


This use of Micro Switch by the Charles Bruning Company is 
typical of the varied applications in which this small, compact, 

recision switch is filling the needs of industry. Wherever space 
is at a premium, wherever small movement and small energy are 
vital factors in design— Micro Switch has come to be recognized 
as the one precision switch that will best meet all requirements. 


Micro Switches represent a distinct saving in engineering ex- 
pense over the cost of specially-designed switches. They insure 
a better product because they are absolutely dependable for mil- 
lions of accurate repeat operations. The basic Micro Switch is no 
larger than your thumb—11/16” x 27/32” x 1 15/16”. It weighs 
only an ounce. 


With Micro Switch it is just a matter of naming your require- 
ments. Micro Switch can meet them. It is available in over 2000 
different combinations of electrical characteristics, housings, 
and actuators. 


Does your design call for the unusual in precision switching? 
You can count on help from Micro Switch. Send for Micro 


Switch Handbook Catalog No. 60. For full information on air- 
craft design you should have Handbook Catalog No. 70, too. 


Guy all the Gouds you can{ 


Micro Switch Corporation, Freeport, Illinois * Branches: 43 East Ohio 
Street, Chicago (11) + 11 Park Place, New York City (7) + Sales and 
Engineering Offices: Boston « Hartford + Los An§eles 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation. 
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’ PLUS ALL 
THE AMP 
INSULATION SUPPORT 


FEATURES 
PHONE—WRITE OR WIRE for SAMPLES and BULLETIN 29 
1521-35 W. 4th ST., HARRISBURG, PA 


AIRCRAFT-MARINE PRODUCTS INC. tateruone: HARRISBURG 4-0101 


OLDERLESS witiNg BLUISD 
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POST-WAR WIRE IMPROVEMENT NOW! 


For Long Life in 
Electrical Equipment 





WHY PERMANENTLY INSULATED 
ROCKBESTOS WIRE AND CABLE 
WILL GIVE DURATION-PLUS SERVICE 








From the three basic Rockbestos construc- 
tions to the left 122 standard wires, cables 
and cords have been developed to give better 
performance under severe operating con- 
ditions. The construction details listed 
below teli why. 

1. A tough, rugged, impregnated asbestos braid, re- 


sistant to heat and moisture, flame, oil, grease and 
corrosive fumes. 

2. Felted asbestos insulation, impregnated with heat, 
flame and moisture resisting compounds, will not 
dry out, become hard and brittle, or burn. Serves 
as a heat-barrier against high ambient tem- 
peratures. 


y 


Lubricated varnished cambric for high dielectric 
strength and added moisture resistance, protected 
from heat, flame and oxidation between two im- 
pregnated asbestos walls. 

Impregnated asbestos insulation that withstands 
conductor-heating currents and won’t burn, even 
under overloads up to the melting point of copper. 
The conductor is perfectly centered in helically 
applied insulation and will always remain so. 


> 


122 different wires and cables developed for severe oper- 
ating conditions by Rockbestos. 


WON'T bake brittle, burn, flow or rot. 
RESISTS moisture, oil, grease and fumes. 














Smee ee 


ASBESTOS INSULATED MAGNET WIRE 


ROCKBESTOS THERMOSTAT CONTROL WIRE 
Sizes No. 14, 16 and 18 AWG in two to six con- 
ductors with either 0125", 025" or (for 115 volt service) 
031" of felted asbestos insulation and steel armor. 


This multi-conductor control wire is widely used by 


Round, square and rectangular asbestos insulated con- 
ductors finished to meet varying winding conditions 
and coil treatment requirements. 

If you make motors protect them against heat- 
induced failure with Class B windings of Rockbestos 


600 VOLT A.V.C. SWITCHBOARD WIRE 


Sizes No. 18 to 4/0 AWG with varnished cambric and 
impregnated asbestos insulation and gray, black, 
white or colored flameproof cotton braid. 


Combine fire insurance and fine appearance in your 
switchboards with Rockbestos A.V.C. Switchboard 


Wire. It is fireproof, will not dry out under heat, 
and sharp, clean bends can be made without crack 
ing the braid as the asbestos firewall acts as a 
cushion. Rockbestos A.V.C. Hinge Cable and 
Switchboard Bus Cable have the same char 
acteristics. 


Asbestos Insulated Magnet Wire. Rockbestos 
Magnet wire is also suitable for use as insulated 
bus wire where high dielectric strength is not 
required, 


manufacturers of heat control devices as well as in 
/ low voltage signal and inter-communicating sys- 

tems. Its lifetime insulation and rugged steel armor 
will give you troubleproof control circuits. 

















Designers are going to do great things after the war 
in product improvement, but a head-start can be 
gained right now on improving the wiring of present 
and future designs by using wires, cables and cords 
built to withstand overloads, high ambients, de- 
structive elements — in fact, any severe or unusual 
operating conditions to which your product may be 
exposed. 

Rockbestos permanently insulated wires, cables and 
cords will provide protection NOW — against 
premature wire-failure in electronic devices, 


rheostats, motors, hot metal cranes, switch- = 
ROCKBESTOS @@@ vramanens 
Gay «2 PERMANENT INSULATION 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 


FOR VICTORY — BUY MORE BONDS 


boards, radios, mining equipment, etc. Their tough 
permanent impregnated asbestos insulation resists 
heat, flame, oil, grease, moisture, alkalies, corrosive 
fumes; and won’t bake brittle, crack, rot, flow or swell. 

Protect your present and future products against 
wire failure and assure dependable service for years 
to come with Rockbestos permanently insulated wires, 
cables and cords — they’re built to stand up where 





other wires fail. For information or research assist- 


a 


ance write to the nearest branch office or: 


Rockbestos Products Corporation 
796 Nicoll Street, New Haven 4, Conn. 
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THIS sop 1s No SNAP! 


Examine this thermostatic switch base for an 
electric refrigerator, and you'll see that it poses 
a nice problem. You'll appreciate the difficulty 
of building a mold for a part having so many 
horizontal and vertical surfaces. 

In this job, tolerances run as close as .004’, 
with clean, sharp corners where they should be— 
or smoothly rounded where such a finish is called 
for. It’s a pretty demonstration of plastic molding 
art, as carried on by General Industries. 

Not all molded plastic jobs are so tough. But 
when they are, you can depend upon our engi- 
neers to design molds that will deliver smooth, 
clean and accurate work. 

That's the result of a lot of experience with 


plastic materials and mold-making. It’s the result 


in relation to its functions, the characteristics 
required, the most suitable type of material, and 
the best, quickest and most economical way to 
mold it. 

So— when the war pressure is off, and you have 
a problem in plastics, the chances are we can 
help you. We’ve the plant, the presses, but, above 


all, -the ability and experience. 


ENERAL 


NDUSTRIES 
COMPANY 


PLASTICS 


Elyria, Ohio 
Milwaukee: Phone Daly 6818 


MOLDED 


Molded Plastics Division ¢ 
Chicago: Phone Central 8431 


of being able to analyze a proposed plastic part Detroit: Phone Madison 2146 Philadelphia: Phone Camden 2215 
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Small lot metal 

stam pin es without 
e C 

ee DAY Ge 


ECONOMIZE with 
ROGERS DIES - 


You can now save the expense of 
costly permanent dies for blanking, 
forming and drawing operations by 
specifying Dayton Roger’s Dies. 


Consider these savings: the shape 
of a part may be altered without 
affecting the punch and die for 
piercing; the piercing die may be 
altered without affecting the con- 
struction of the blanking die. This 


stamping process also makes possi- 
ble the use of stampings in place of 
castings, where only small quanti- 


ties are needed, 


For flexibility, accuracy and econo- 
my in your die department, write 
for your copy of METAL STAMP- 
INGS IN SMALL LOTS. No 


obligation, of course. 





GENTLEMEN 


Please rush my copy 
of METAL STAMPINGS 
IN SMALL LOTS. 


FAA 


DAYTON ROGERS MFG. Co. 


MINNEAPOLIS, MINNESOTA 


Company 


2835 12th AVENUE SOUTH Add: 
ress 








FEBRUARY 1944 








Yes, iron wire might be used as a heating element, but at very low 

temperature indeed. If it ran at red heat, it would burn out in a 

jiffy, as you well know. All other wires (except platinum) likewise Yo 
burned out too soon, until Chromel was discovered, back in 1906. | - 
It’s easy to take Chromel for granted, because it ranks with a lot 
of other good things. We talk about it, merely to keep you mindful 1 HOSKINS 
that Chromel just about did create the heating device industry, and | CHROMEL 
made electric heat practical and useful in so many ways. For tech- 0 "WIRE 
nical data on Chromel, ask for Catalog-M. 


£ j 
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HOSKINS MANUFACTURING COMPANY & DETROIT 8, MICHIGAN 
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Thy-mo-trol drive 
‘in fractional-hp 
sizes 


@ Jig saws @ Lathes 





@ Drill presses @ Pumps 
@ Grinders ® Conveyors 


and many other applications 


Sizes down to  hp—smaller if needed. 
And you get all these THY-MO-TROL advantages: 








Constant speed— No Load fo Full Load 


No matter how much the load on your 
machine changes (within the adjustable preset 
torque limit), Thy-mo-trol drive will hold the 
speed very close to the point at which you 
set it. 


Stepless Speed Control 


You get complete adjustment of motor speed 
without steps—just by turning the speed- 
adjusting dial. And you can get a speed range 
of 20:1—-or greater. 


D-c Performance from A-c Power 


You obtain all the inherent advantages of 
the d-c motor—and on a-c power. 


Single Control Station 


Starting, accelerating, control of speed, and 
stopping (by dynamic braking) are all controlled 
from a single, compact station. 


How to Buy Thy-mo-trol 


Just give our local office complete informa- 
tion about your requirements—nature of the 
load, speed range, horsepower, etc. Our en- 
gineers will select just the right electronic 
panel, motor, transformer and control station, 
the Thy-mo-trol drive components that will 
give you exactly the operating characteristics 
you want. 


Standard drives can 
be obtained in ratings 
from \% to 15 hp. If 
you need a higher or 
lower rating, let us 


Butieia cea-sos, THY-MO-TROL 
General Electric Co., y 
DRIVE 





Schenectady, N. Y. 


Every week 192,000 G-E employees purchase more than a million dollars’ worth of War Bonds 


GENERAL @ ELECTRIC 
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668- 13-8930 











Ask Sprague! . 


— | & in, 


SPRAGUE— 
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.-.and what better material than BRASS 





for a Dental Mirror assembly like this? 


ET’S TAKE it apart, piece by piece, and see what brass 
9 and other copper base alloys have contributed to 
the design, appearance, and ease of manufacture. 

The handle, “D” is a hexagon yellow brass tube. 
Drilled, chamfered on the ends and tapped with a fine- 
pitch thread, it is ready for plating. 

“E” is another Anaconda Hot Pressed Part. One 

‘view shows the rear of the blank; another shows the 
part after the stem has been drilled, polished and 
threaded. The face is then recessed and the center 
counterbored for accurate movement of the wire loop 
which permits ready release of the mirror. After 
machining, the forging is bent to the desired angle. 

The mirror holder “F” is a sheet brass stamping, fit- 
ted with a recessed brass pin that engages the wire 
loop. The push rod is a brass wire, hard enough to pro- 
vide sufficient rigidity—yet soft enough to permit ready 

forming of the loop. Spacers and rod cap are free cut- 


ting brass, turned, drilled and cut to length. The spring 


is Anaconda Beryllium Copper—well known for its high 
resilience. This metal can be formed or machined in 
its softest form, then heat treated to a strength and 
hardness exceeding any other copper alloy. 

All the parts illustrated are chromium plated—easily 
accomplished on brass because of its smooth finish and 
inherent capacity for quickly taking a fine polish from 
a simple buffing operation. 

Needless to say we’re proud of the volunteered state- 
ment of Mr. R. W. Brown, Vice President of THE 
DENTAL SPECIALTY MANUFACTURING Co.: “. . . our suc- 
cessful reduction in costs was due to the efforts and 
help extended to us by your local Denver Office which, 
for the past several years, has cooperated with us on 
many new developments”. 

Perhaps we can be of similar service to you or your 
engineering department. 




















Ugatn Anaconda Hot Pressed Parts 


improve the product...reduce the cost. 


UTTING manufacturing costs on a competitive prod- 
& uct is always a worthy goal. But when the parts on 
which the savings were made prove to be stronger, 
result in fewer rejects, and serve better functionally, 
the accomplishment becomes doubly worthwhile—and 
is often the result of close cooperation between the 
manufacturer and the supplier of the metal. This was 
the case with THE DENTAL SPECIALTY MANUFACTURING 
Co., of Denver, Colorado. 

Take part “B” for instance, on the dental handpiece 
illustrated: Originally the head slugs were made of 
round brass rod involving screw machine work, milling, 
annealing, die forming and then final machining. How- 
ever, upsetting the metal in the forming die occasion- 
ally caused minute cracks which leaked grease when 
the part was machined to the necessary thin wall. 
Through the use of an Anaconda Hot Pressed Part, all 


operations but the final machining were eliminated. 
Result: A more accurately formed part of more de- 
pendable metal, no grease leaks—and a 50% reduction 
in costs. . 

Practically the same conditions, and the same solu- 
tion—another Anaconda Hot Pressed Part—applied to 
the elbow slug, illustrated at “A”. 

At “C” is shown the “Contra-Angle Head Shield.” 
This shield slides down over a locking mechanism to 
prevent the whirling burr lock from contacting the 
patient’s mouth. Formerly made of drill rod for its 
spring qualities, the shield was drilled out to a thin 
wall, hardened:and ground to shape—an expensive and 
not too satisfactory procedure. A representative of The 
American Brass Company suggested that hard drawn 
brass tube, punched to shape, might serve equally well. 
It did—and costs were cut from 27c to 3c per piece. 





| ag 
(TURN TO NEXT PAGE, PLEASE) & 


Anaconda Copper & Copper Alloys 


ANACON pA 


from yas to consumer 





POSTS ¢ SPREADERS 


ALL SHAPES AND SIZES CT ee ey 
NCQ? AB Foe \e Pray oe | 
Round, conical, square, rectangular, NS ULALORS ) 
spooled, etc. Small or large. Ends 
tapped as required. Glazed or unglazed. 


With or without metal hardware. BUY ° 


Many stock items. Others made WAR BONDS 
promptly to specifications. oi 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
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The life of a motor is no longer than the life of its bearings. Bearing failure 
means motor failure and shutdowns. And the bearings may fail for any or all of 
the following reasons:—(a) poor design and construction; (b) neglected lubrica- 
tion; (c) use of lubricant of poor quality; (d) dust and dirt in the bearings. 

MOTOR MANUFACTURERS WHO HAVE ADOPTED NORMA-HOFFMANN 
“CARTRIDGE” BALL BEARINGS ARE PROVIDING THEIR CUSTOMERS IN- — 


BUILT MOTOR LIFE INSURANCE--IN EFFECT, A GUARANTEE OF LONGER, 
MORE TROUBLE-FREE, LOWER-COST MOTOR PERFORMANCE—because :— 

A. The “CARTRIDGE” BEARING is a NORMA-HOFFMANN PRECISION 
product, designed EXPRESSLY to meet electric motor requirements. 

B. With its double-row width, the ““CARTRIDGE”’ BEARING provides 
WITHIN ITSELF a supply of lubricant at least twice that of any other single-row 
ball bearing. 

C. The “CARTRIDGE” BALL BEARING is loaded at the factory with 
NORMA “STABILITY-TESTED’’ GREASE—a high-duty lubricant which has 
exceptional life and a wide temperature range, and moreover is chemically stable 
and water-repellent. 

D. The highly efficient, wearless metal seals of the “CARTRIDGE” BEAR- 
ING, so effective in KEEPING LUBRICANT IN the bearing, are equally effective 
in KEEPING DUST AND DIRT OUT. And they are removable and replaceable, 
making bearing inspection easy. 

These, and other, distinctive -features explain why so many motor manu- 
facturers, seeking to assure their customers MAXIMUM MOTOR LIFE, have 
adopted NORMA-HOFFMANN ‘‘CARTRIDGE” BALL BEARINGS for their latest 
and most efficient motor models. 





Ask for motors carrying the ‘‘life insurance’’ that 
NORMA-HOFFMANN ‘‘CARTRIDGE'"’ BEARINGS pro- 
vide. They will be a sound and lasting investment, 
returning g00d dividends in lower costs, longer 
life, and freedom from shutdowns. 





NORMA-HOFFMANN BEARINGS CORP'N, STAMFORD, CONN. FOUNDED 1911 


TO WIN THE WAR © WORK «© FIGHT + BUY WAR BONDS 
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FOR THE WORLD OF TOMORROW 
, The revolutionary new or improved products that will loom 
large on tomorrow’s skyline are taking shape today in thou- 
_ sands of laboratories. New lines of engineering endeavor— 
nebulous ideas yesterday—are taking concrete form under the 
skilled hands of highly trained Design Engineers. To these en- 
gineers, Perkins freely offers the assistance of its engineering 
staff on any problem involving the use of precision custom- 
cut gears. Right now, Perkins is right in the thick of the battle Helical Gears 
—producing gears for the equipment of our fighting forces— Worm Gears 
Ss gears that are meeting the specifications of our Army, Navy Grou 
4 / and Air Corps. But it is not too early to inquire about the geor : 
q i problems for your post-war products NOW. 


; 


> 


Ratchets 
Spur Gears 


pet tor 
. 


PERKINS MACHINE & GEAR COMPANY 


SPRINGFIELD 2, MASSACHUSETTS 
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Significant Facts for Steel Users 














GRANITE CITY ELECTRICAL SHEETS 
hon —_ increased production 
and better product performance 


Granite City on-the-spot quality control makes 
these benefits possible by assuring scale-free sheets 
of unusual flatness, greater ductility, uniform tem- 
per, grain structure and core loss. 


Users report less spoilage and rejects, clean 
punching, increased die-life, faster assembling and 
better performance of finished products. 


Our cooperation to the full extent of our ability 
on any electrical sheet problem is assured. 


Chicago « Cleveland « Denver « Houston « Indianapolis 
Kansas City « Les Angeles « Louisville « Memphis « Mil- 
waukee « Minneapolis « Moline + New York ¢ St. Lovis 








GRANITE CITY SHEETS 








)MOT ROLLED SHEETS + COLD ROLLED SWEETS » STRIPLATES © TIN PLATE © TERE PLATE © ELECTRICAL SHEETS » TIN MILL PRODUCTS + PORCELAIN ENAMELING 
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‘POREX 


06 work for you 


Porex is made from powdered metal. The primary 
objective was to produce a better and non-break- 
able filter. Subsequent developments show that 
Magnified 5 Times with modifications it can perform specialized 
functions involved in the flow of liquids and gases. 














Grade 3 Porex 


NEW EFFICIENCY IN FILTRATION—SEPARATION— 
DIFFUSION—FLOW CONTROL—FLAME ARRESTING 
AND OTHER FUNCTIONS 





Because of its unique structure, Porex pre- 


ED [\ | \ sents an exceptionally large number of tortu- 


ous passages to any medium passing through 


it. This characteristic, together with the 
adaptability of the material to varied shapes 
: and to “press fits,” qualifies Porex for service 
on many applications requiring fine filtration, 


separation, diffusion and flow control. Wher- 


ever fine orifices, precision parts or polished 
surfaces must be safeguarded against harmful 
particles—wherever the form, content or rate 
of flow must be controlled—Porex is a logical 


solution to your problem. 


‘ss f You will want to investigate Porex thor- 
oughly before proceeding with new product 

designs. It is serving today on well-known 

products in many fields. Moraine Products 


Division of General Motors Corporation, 
Dayton, Ohio. 
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GENERAL MOTORS 
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In this “dead” room only the sounds 
which come out of the speakers are 
recorded. Sounds which would other- 
wise bounce back from the walls, ceil- 
ings or other objects are trapped and 
lost forever. The absence of rever- 
“beration permits scientifically accurate 
testing in the sound absorbing room 


Radio Products Company, 
852 Orleans Street, Chicago 10, Illinois 
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silence that makes sound! 


of Utah's complete testing laboratory. 

In making practical the many war- 
created radio and electronic improve- 
ments—in adapting them to today’s 
needs and for the commercial require- 
ments ahead, Utah engineers have 
designed new parts and products, devel- 
oped new manufacturing devices and 









SOP fey 


a alae iS eR Sees Pee 


eo 


methods and have instituted new, mor 
comprehensive testing techniquts 
xk k 4 


Every Product Made for the Tra 
Utah, Is Thoroughly Tested andA 


“aeanb Ae aly ea i 
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Back the Attack—Buy War Bonds 


sed for magnet 
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Wide Range 
of Insulation’ 
are available _ 
type ats uae AO 
advan- 
ive. 


Auto-Lite Wire and Cable can meet the electrical 
need of your product. Often the revolutionary ad- 
vances provided in wire and cable manufacture 
enable manufacturers to perfect products offering 
increased heat resistance, improved performance 
characteristics ...and frequently at decided savings 
in cost. For further information on your specific 
problem, write to 


THE ELECTRIC AUTO-LITE COMPANY 
SARNIA, ONT. Wire Division PORT HURON, MICH, 


AUTO-LITE WIRE*“CABLE 


WITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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It takes only ONE SECOND to make this hexagon head bolt 


— which is representative of modern bolt manufacturing 


methods. If milled from hexagon bar stock it would take 
more than ONE MINUTE to produce. 


When this bolt is finished, it is ready for heat treatment, 
represented by the seventh step, above. This last operation 


is necessary to attain prescribed physicals regardless of its 
method of manufacture. 





IN MAKING A BOLT IN ONE 


SECOND..AS WE DO IT HERE 
AT LAMSON & SESSIONS... 




































@ To make 100,000 %” x 2” hexagon head bolts from dies on bolt-making machinery, you have obtained the 
bar stock we start with 48,700 Ibs. of raw material. utmost efficiency—and you've really “standardized.” 
When we have produced 100,000 bolts, they weigh Make it a rule for the duration—use a “standard” bolt 
but 24,300 Ibs. Our scrap loss is nearly 12% tons of whenever you possibly can. 


pew wumterial or about 50%. THE LAMSON & SESSIONS COMPANY, General Offices, Cleveland, 0. 
To make this hexagon head bolt from round wire on 
bolt-making machinery we start with 26,100 Ibs. of 
raw material. When we have produced 100,000 bolts 
they also weigh but 24,300 Ibs. Hardly 5% of material 
used becomes scrap! 


- The difference between the weight of raw material 
required for manufacture from hexagon bar stock and 
the weight of raw material required for manufacture 
from round wire is 22,600 lbs.—which is the amount 
of critical raw materials the bolt manufacturer avoided 
(1) buying, (2) stocking, (3) consuming, (4) con- 
verting to scrap, and (5) causing to be re-melted and 
re-fabricated ! 


It is important to realize that bolt manufacturers can 
make bolts by the upsetting or cold forging method 
oe from round wire up to %-inch diameter, if they have 
the necessary equipment as does Lamson & Sessions. 





If you need only a dozen bolts of a certain size or type 


y illi ” “BOLTS ARE IMPORTANT !""— 24-page booklet of currently useful infor- 
you can afford to make them by milling from the hex mation for buyers of headed and threaded products, and describin 
agon bar—unless they are “standard” bolts of a size Lamson & Sessions’ specialty fastenings which have wide industria 
; 2 applications—now, in the post-war per 
stocked by your jobber. “THE LAMSON BLUE BOOK”—is our standard Catalog of standard prod- 
. / ucts excepting our Aircraft products. 
If you need (or think you need) a “special” bolt— “BOLTS, NUTS & SCREWS” —70 pages of technical and practical infor- 
; . : i mation. First copy gratis, requested on your letterhead. Additional 
before you make it yourself—find out if you really copies one dollar each. 
~i i i ify “SIMPLIFIED STOCK LIST” —Of bolts, nuts and screws, conforming to 
: need the special design wae! — or if you cana adapt yor latest revisions of the Office of Price Administration, and of great 
} assembly design to use existing “standard” bolt types value in showing you in what ratio quantities of various standard prod- 
} " " . . ucts are kept in stock for deliveries, by your jobbers and in our own 
i and dimensions and materials—to save time and get (and other bolt manufacturers’) warehouse stocks. 


as good a product. In most instances—we’ve found [-—-—-HERE’S A COUPON FOR YOUR CONVENIENCE -————- 


, ! 
that you can! THE LAMSON & SESSIONS COMPANY © 1971 West 85th Street * Cleveland 2, Ohie 


Please send us [] Lamson Blue Book [] Bolts, Nuts & Screws 


If the information we offer you in our Lamson Blue Sager - 
7 (] Bolts are Important! [] Simplified Stock Sizes 


| 
| 
Book, our standard catalog, isn’t sufficient to answer ; 
your questions—write us or ask a representative to | 
call before you decide upon a special bolt that would | 
require special dies, special production methods and 
| 
| 
| 
! 
I 










Name of Individual Title or Kind of Work 





. . . i A Employed by (Name of Company) 
special inspections at every step in its manufacture. 


If you can use a “standard” product made from existing 





Street Address 





City and State No, 1898—Copyright 1944—The Lamson & Sessions Co. 
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DRY-TYPE TRANSFORMERS 









Typical wall-mount- 
ing construction, with 
light durable expanded 
steel mesh protective 
enclosure 





Standard Ory Type 
Drip-proet Transform- 
er showing welded 
steel, ventilated cabi- 





net. For indoor service NS. 
fleer mounting. 


Standard Ory Type Transformers are 
made in sizes from 0.050 to 1000 KVA. 
They are of modern design, economi- 
cal and dependable. 


For weather proof serv- 
ice, Standard type MC 
transformers are used. 
Core and Coil are com- 
pletely surrounded by 
moisture-proef com- 





Provide these Practical Advantages : 


1 NO FIREPROOF VAULTS NEEDED for housing COMPACT—and light in weight, saving floor 
the transformer. The consequent saving of space and permitting greater flexibility in 
time and material is very worthwhile. arrangement of equipment. 


2 INSTALL NEAR LOAD CENTER, thus reducing 4 EFFICIENT, ECONOMICAL—The efficiency 
long, expensive wiring installations and im- of Standard Dry Type Transformers means 
proving power characteristics at point of use. economy of operation and low installation cost. 


* * * * * 


Standard Dry Type Transformers may be Type Transformers serve dependably and eco- 

installed anywhere— inside public buildings, nomically. “Available with either Class A or 

- in mines and factories. No liquids to constitute Class B insulation. Drip-proof and enclosed 
a fire or explosive hazard. cabinets can be furnished. Our nearest repre- 

Made in many capacities, Standard Dry sentative will gladly furnish complete details. 


STANDARD TRANSFORMER CO. 


WARREN, OHIO 


REPRESENTATIVES IN 29 PRINCIPAL CITIES 






_ Makers of Distribution and Power (Oil or Non-inflammable Askere!l Cooled), Metering, Street a 
aN 5 naa et aaa Designs for Special Applizations « Specialty. 4 
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pEEP-GROOVE BEARINGS 
Single row with deep, uninter- 
rupted raceways permitting radial m: 
and thrust Joads in either direction ade sure of quiet 
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These bearings never need adjust 
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require only minime 
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Former stock, 8-2/10 Ib. 
 4-9/10 tb. of obra 
> te be removed. 








With wartime schedules calling for more and 
more efficiency in the utilization of time and 
manpower, men who “call the signals” on plant 
production begrudge the hours wasted turning 
out chips. 


That’s one reason why ArmaSteel castings have 
replaced steel forgings and bar stock in the pro- 
duction of many vital parts. Cast to conform 
closely to finished shapes, they cut down ma- 
chining time as much as 50 per cent—reduce 
the volume of chips and step up the volume of 


SAGINAW MALLEABLE IRON 
DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 





CAST FOR A 





ArmaSteel casting, 5-7/10 Ib. 
2-4/10 Ib. of metal 
to be removed. 





ArmaSteel* 





LEADING ROLE 








Finished part, 3-3/10 Ib, 


2-5/10 Pounds less Metal to be Ma- 
chined on Transmission Drum for Tank 


These comparative figures indicate 
part of the saving effected by Arma- 
Steel: Weight of forging formerly 
used — 8-2/10 pounds; weight of 
ArmaSteel rough casting—5-7/10 
pounds;. weight of finished part— 
3-3/10 pounds. 


ps Are Out When “The Chips Are Down’ © 


production. On top of this saving, ArmaSteel 
is far more machinable than the alloy steels it 
replaces, stretching the period of service be- 
tween tool grinds. 


Other qualifications of ArmaSteel include ex- 
ceptional adaptability to selective hardening, 
high fatigue life, good corrosion resistance and 
excellent bearing properties. Investigate the 
advantages of applying ArmaSteel to your im- 
mediate production, and keep ArmaSteel in 
mind for products in the blueprint stage. 
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AIDING 
WOMANPOWER 
ON THE 
HOME FRONT 


Put aluminum sole plates on those 
irons and you boost their efficiency. 
Heat travels fast from heating ele- 
ment to working surface, because 
aluminum has such high heat conduc- 
tivity. What an easy way to speed 
the laundry work by the country’s 
woman power! 

Aluminum sole plates have proved 
themselves. They were used on thou- 
sands of electric irons before the war 
sidetracked from civilian production 
all of the metal Alcoa could make. 
Their lighter weight was utilized in 
two ways; to broaden their ironing 


surface, thus speeding up their work, 
and to achieve maximum lightness. 

There now exist procedures under 
WPB whereby you may be able to 
obtain approval for the use of alumi- 
num on your projects. Those who 
wish to use aluminum for the above 
purpose should apply to Aluminum 
and Magnesium Division, WPB, 
Washington 25, D. C. 

Alcoa engineers will gladly work 
with you on fitting aluminum into 
your products, Write ALUMINUM 
Company oF America, 2179 Galf 
Building, Pittsburgh, Pennsylvania. 
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Why HOBBLE an 
ELECTRICAL GIANT? 


Why not Supercharge Transformers 
% The output and efficiency of many an electrical machine depend ...for one thing? 
pretty much on how fast it can get rid of the heat it creates. 


Built-in mechanical ventilation would per- 


You might think that simply blowing air through such machines mit air-cooled transformers to handle greater 
could increase their capacity. It could. loads within safe temperature limits. Proper 
But engineers know that when you set air in motion, you greatly a would keep them clean. It’s food for 





multiply the amount of dust and other impurities it carries. Since these 
deposits are usually good heat insulators, the problem is not simple. 

Must our electrical giants, therefore, be hobbled by unsolved cooling 
problems? Must we continue to build them bigger—and more costly— 
than necessary? 

Fortunately, developments in air filtration now invite designers to 
take advantage of mechanical ventilation without the penalty of dirt. 
Air-Maze now offers filters especially designed for ventilated housings. 
Light, compact, efficient and permanent, they promise that much 
electrical equipment soon will be smaller, lighter, cheaper—and easier 


: ; AIR-MAZE CABINET FILTER 
to maintain. One of over 3,000 types 


AIR-MAZE CORPORATION «© Engineers and Manufacturers * CLEVELAND 5, OHIO 


Representatives in Principal Cities . In Canada: Williams & Wilson, Ltd., Montreal, Quebec, Toronto, Windsor 
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No Cable Assembly Is Too Complicated For Us! 


WHITAKER 


help you with 


your wiring 
problem 


* 

WIRING HARNESSES 
* 
BONDING JUMPERS 
* 

CABLE ASSEMBLIES 
* 


AIRCRAFT and RADIO 
CABLE PRODUCTS 


* 


Quit worrying! ...If you have a wiring assembly problem—and 
want the job turned out in volume, exactly to specifications, and 
in a minimum of time—get in touch with Whitaker. No cable as- 
sembly is too complicated for us. 

Tough assignments aren't new to us. Possessing a background 
of 24 years’ experience in producing Cable Assemblies, Wiring 
Sets, Terminals and other kindred products—we have the “know- 
how” and facilities for a big volume of wartime and post-war pro- 
duction. 

In addition to an engineered wiring service, Whitaker also offers 
a quality line of standard cable products. We solicit your inquiries. 


WHITAKER BATTERY SUPPLY COMPANY 
Kansas City, Mo. St. Joseph, Mo. © Philadelphia ¢ Oakland 


WHITAKER 


Cables, Wiring Harnesses and Assemblies for Automotive, Aircraft, Marine and Radio Equipment 
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BRONZE 


POWDER 
METALLURGY 











SLEEVE TYPE 
BEARINGS 


Cost Bronze Bearings 
Cost Bronze Graphited 
Sheet Bronze Bearings 
Sheet Bronze Grophited 
Bronze ond Babbitt Bearings 
Steel and Bobbitt Beorings 
Stee! and Bronze Bearings 
Ledoloy! 
Self-Lubricating Bearings 
Electrxc Motor Bearings 
Automotive Bearmgs 
Bronze Bors 
Bronze Castings 











Any Type 
Any Size 


Any Quantity 


JOHNSON 
SLEEVE BEARING 
570 S. MILL STREET SQ NEW CASTLE, PA. 
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SELF-ALIGNING BEARINGS 


@ Before the development of the science of powder metal- 
lurgy, the many advantages of self-aligning bearings were 
often outweighed by the extra cost involved in producing 
them. This was due in great part by the intricate machining 
operations necessary. Now you can secure self-aligning 
bearings made from Johnson LEDALOYL Bronze .. . the 
newest development in powder metallurgy. This method of 
making bearings eliminates all machining, provides accuracy, 
and adds the extra advantage of self lubrication. 


Designers of products for the future will do well to consider 
the use of Johnson LEDALOYL Bronze. This is true not only 
for bearings but for other small, intricate parts. Johnson 
LEDALOYL is made from pre-alloyed bearing bronze, and 
parts properly designed and installed will usually outlast the 
motive unit. In sore cases, the self lubricating quality enables 
manufacturers t:; seal the Bearing in place, thus eliminating 
the necessity of further lubrication and lubrication fixtures. 


A Johnson Sales Engineer will gladly help you decide which 
applications you have that are best suited for LEDALOYL. 
There is one located as near as your telephone. Why not call 
him in—TODAY? 


DISTRICT SALES OFFICES: Atlanta : Boston « Buffalo : Chicago - Cincinnati - Cleveland « Dallas 
Detroit - Kansas City - Los Angeles ‘ Minneapolis : Newark : New Castle - New York « Philadelphia 


Pittsburgh - St. Louis - San Francisco « Seattle 
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called 
SERVICE 


I. any product, Quality is the first consideration. But 
beyond that—invisible yet highly important—is Service. 


The Stewart Line gives you the assurance of outstand- 
ing Quality, both in material and fabrication. And, over 
and above quality, it gives you a Service that interprets 
and meets your individual needs. 


Stewart Service is the friendly voice at the other end 
of your phone. It is the intelligent answer to your inquiry. 
It is the engineering experience that helps you to work 
out your problems. It is the co-operation that gets fast 
action when you are in a jam. Lastly, it is efficiency and 
promptness in shipping your orders. 


Stewart SERVICE—invisible, yet a thing of tremendous 
weight on the scales of business, particularly under 
Wartime stress—put it to the test! 


STEWART STAMPING COMPANY 
621 E. 216th Street New York 67, N. Y. 


We carry hundreds of 
items in stock to meet 
practically every instal- 
lation requirement. 


Odd shaped pieces 
stamped and formed 
from strip or wire on 
high speed machines. 


Our Tool Room is equip- 
ped to make dies for 
your special needs. 


HOT TINNING 
NICKEL, CADMIUM, 
SILVER AND 
ZINC PLATING 
All pieces can be furnished 
in any desired finish. 
Send for samples and quota- 
tions. Let us have your blue 
prints and specifications. 
Quick Response to Inquiries. 
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Here’s new and up-to-the-minute data for 


designers, in concise, easy-to-use form. Users of 
industrial plastics . . . manufacturers looking for 


ways to utilize the advantages of Micarta to 
replace other materials . : : will find full and 
helpful information in this revised and enlarged 
Micarta Data Book. 

Forty pages of property tables, performance 
curves and design suggestions provide working 
data for selecting the proper grade of Micarta 
for heavy-duty service in any field. Data covers 
both laminated, molded, and formed Micarta. 
Grades include those designed for severest wear, 
and for applications requiring electrical and 
chemical properties. 

Reserve your copy of the new Micarta Data 
Book today. Write Westinghouse Electric & Mfg. 
Co., East Pittsburgh, Pa., Dept. 7-N. J-06354-1 
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GET THIS 7 


HELPFUL DATA: 


Grades of Micarta—their character- 
istics . . . corresponding Army and 
Navy types. 

Properties of Micarta—mechanical 
... electrical... chemical... how 
they compare with other materials. 


Designing Help—machining data... 
how to apply directional loads... 
molded and formed Micarta design 
suggestions. 


Forms Available—standard shapes 
and sizes... plates, rods, tubes, 
angles, channels, zees. 


A, 








PLANTS IN 25 CITIES... 


























Another “Flat-Top” Scratched _ 





.--and Another Contact Problem 
solved by 
Mallory Engineering 


It takes skill and nerve to sink an enemy vessel. But it also takes a 
good electrical relay—with the best contacts it is possible to make. 
Without such a relay, equipped with such contacts, deadly torpedoes 
could never be wel 6 5 


Consider these specifications, recently entrusted to Mallory engi- 
neers—specifications for a new type of torpedo bomber relay con- 
tact: Contacts to carry 25 amperes current of 29 volts DC, and to 
“make and break contact” once every second for 10,000 operations 
... the same contacts to carry an overload of 50 amperes at 24 volts 
DC for 100 operations, and to show no more than a 0.10 drop in 
voltage with 25 amperes. 


The design prevented brazing the contact into the ‘assembly. To 
avoid this fictor, Mallory engineers developed a new powdered 
metal. This metal, Mallory D-52, met the electrical requirements 
and was sufficiently ductile to be made as solid rivets that could 
be easily staked or spun into the assembly. 


Mallory solved this problem as it has many others, and the knowl- 
edge thus gained is still another additive of experience that’s ready 
to be passed along to you. No one in the contact business has more 
all around ‘“‘know how,” or a more brilliant record for putting it to 
good use, than Mallory engineers. Why not put Mallory to work for 
you? Just send a drawing or description of the application you 
have in mind. 


Buy More 
War Bonds 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Electronic Glassware 


25,000 REASONS WHY YOU MIGHT 
WANT TO KNOW US BETTER 


T takes a lot of research to make American 

glass the best in the world. At Corning, 
for example, more than 250 engineers and 
laboratory men are working steadily on 
new forms of glass and new uses for this 
amazing material. More than 25,000 for- 
mulae for glass have been developed! 


Today, out of this vast experience, has 
emerged an amazingly versatile group of 
glasses in daily production under the Army- 
Navy “E” pennant at Corning. Glasses with 
an expansion coefficient practically equal 
to that of fused quartz; glasses that have 
high electrical insulating qualities; glasses 
that are extremely resistant to mechanical 
shock; glasses that can be made into in- 
tricate shapes formerly considered impos- 
sible. More than that, many of these de- 
velopments have meant money saved to the 
customer and faster deliveries. 


For example, steady progress has been made 
in methods of connecting glass to metal. 
First, we used Antimony Lead Alloy as a 
coupling medium; then metal coats were 
sprayed on glass. Today, a Hermetic Met- 
allizing process has been developed which 
is a vast improvement over former tech- 
niques. And Corning’s laboratory is already 
working on further improvements to make 
glass-to-metal seals better and cheaper. 


If you are a manufacturer of electronic 
equipment, Corning’s “know-how” in glass 
is at your service. We shall be glad to work 
with you at any time on any problem in- 
volving the possible use of glass. In the 
meantime, you may be interested in a de- 
tailed study “Glassware in the Electrical 
Industry.” Simply write to the Electronic 
Sales Dept.M-2, Bulb and Tubing Division, 
Corning Glass Works, Corning, N. Y. 


PYRE 


4 % y 


“i> , | | 4 CPI) 


*PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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INCORPORATED 


18 W. CHELTEN AVE. 
PHILADELPHIA 44, PA. 
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AnnouncinG EBY 


MINIATURE TUBE SOCKETS 


WITH long Life Beryitium COPPER CONTACTS 


his new socket 


MICRO-PROCESSED BERYLLIUM COPPER CONTACTS 


i 
i 






TWO TYPES AVAILABLE... 


The low loss type with Navy General purpose type with mica - 
grade G Steatite Casting having filled plastic casting having a 
loss factor of .016 or Jess when loss factor of .05 or less when 
tested in accordance with ASTM tested in accordance with ASTM 
D 150-42T. Its capacity is 15 D 150-42T. Its capacity is 5 
mmf or less at 10 mc. mmf or less at 10 me. 









The new Eby sockets meet required specifications and will withstand 
the following tests: humidity cycle; immersion; shock; vibration; and 
. thermal shock. 





The Beryllium Copper Contacts have been 
especially designed and Micro-processed to 
assure constant, even pressure on all parts 
of the socket pin without fatigue in the! 
contacts after continuous. use. 


We would be glad to send samples and quote prices on this outstanding develop 
ment in the tube socket field. This socket will give superlative performance it 


service. Write today. 
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How to Select 


INSULATING 
TAPES 


Keep these facts in mind when selecting insulating tape: 





A. The base cloth must: (1) have ample mechanical strength; 
(2) be chemically inert: (3) contain minimum sizing to permit 
thorough penetration by the insulating varnish and prevent 
weakening of the fiber in service. 


B. The varnish must: (1) be neutral in relation to the cloth; 
(2) impart maximum dielectric strength, flexibility and resist- 
ance to heat, oil, water or other damaging agents against which 
the particular tape is to give protection. 


C. A ready source of supply for all types of insulating tapes 
must be available. Your local G-E distributor handles a com- 
plete line of tapes, as well as all other insulating materials, and 
can furnish detailed data and catalog on request. Or send for 
catalog to Section M243-12, Resin and Insulation Materials 
Division, General Electric Company, Schenectady, N. Y. 
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AT'S the Burndy HYTOOL . . . the easy-to-use 


ee 












indenting pliers which.indent Burndy HYDENT con- 
nectors to wires merely by closing the jaws. It 
makes a small wire electrical connection quicker, 
surer and stronger, than by any other method. 

Burndy HYDENT connectors, are one-piece, 
pure copper connectors. Thus, when firmly in- 
dented to wires with the HYTOOL, they provide 
connections of maximum conductivity,. that are 
on to stay! 

For electrical maintenance, as well as in manu- 
facture, you can lower installation and servicing 
costs, and improve circuit efficiency, by using the 
HYTOOL instead of the torch. Why not send 
for the new HYDENT catalog, today? 


Burndy HYDENT Connectors are available for all 
wire and cable sizes from #30 to 2500 mcm... 
and in types for all connection problems. 


THE BURNDY INDENT 


... the mark of a 







sound and efficient 


electrical connection! 
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Constant AC voltage is essential for reliable, accurate 
operation of a wide variety of electrical equipment. 
When these devices are connected to ordinary supply 
mains, the unstabilized input voltage often varies as much 
as from 95 to 130 volts thus impairing the accurate 
operation of the equipment. A Raytheon Voltage 
Stabilizer, incorporated into the product, overcomes the 
disadvantages of fluctuating line voltages by providing 
an accurately controlled source of power held to + 12%. 


Entirely automatic in operation, the Raytheon Voltage 
Stabilizer has no moving parts . . . nothing to wear out, 
consequently requires no maintenance. Simply connect 
it to line and from there on it will take care of itself. 


Raytheon Voltage Stabilizers built-in new equipment or 
ottered as an accessory not only improve the performance 
but also increase the salability of the product. 

Users of many types of electrical equipment not having 
voltage stabilization will find that Raytheon Voltage 
Stabilizers improve the performance and reliability of 
their equipment. 





JUST OFF THE PRESS 


New Stabilizer bulletin DL48-537. Con- 
tains operating characteristics, graphs and : 
complete specifications. Write for your tended locations. mat 
copy, today. \ = = 


Raytheon Voltage Stabilizers are equally suitable for use 
in equipment for the laboratory, production or unat- 
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Don’t Leave 
It to 
Chance! 








ry 


Practically all electrical contact failures come under one of 
these classifications: 


: Abnormal Voltage 
Contacts fail to open. drop across contacts. 


fe 
‘ 
f 
é 


Contacts close, but Abnormal erosion or 
fail to conduct cur- excessive wear. 


rent properly. 


} 

f 

& 

\ \ Abnormal transfer of 
: Contacts overheat. metal from one con- 


NS F tact to the other. 


ASK FANSTEEL how to avoid 
Electrical Contact Failures 


Any contact failure in any electrical You, too, will find Fansteel’s recom- 


mendations sound and impartial— 














product can be avoided — by 


proper engineering and selection 


for Fansteel has no ‘‘pet’’ materials, 
of correct type of contacts. 


no magic ‘‘cure-alls.’’ Fansteel man- 


Hundreds of electrical manu- ufactures contacts for all purposes, 


turers have avoided such failures , - 
using the material best suited to 


aided by Fansteel’s thorough scien- 
tific study and painstaking tests in the electrical and mechanical con- 


Fansteel laboratories. ditions involved. 


Consult with Fansteel on your contacts. Ask for a copy 
of “Fansteel Electrical Contacts —An Engineer’s Handbook”’ 


AN q T rE | Metallurgical Corporation 


NORTH CHICAGO®> ec EILLINOIS >? ° 
- + BRANCH OFFICES IN PRINCIPAL CITIES: -:°* 
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Now—ALL CREATIVE 
PHENOLIC GROMMETS 
HAVE GEARED COLLARS 
for easier handling and speedier 
assembly. 
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with Creative Phenolic Grommets 


Good insulation, as much as any other single factor, influences 
peak performance of the most perfectly engineered equipment. 
Creative’s screw-type phenolic grommet bushings assure the 
complete protection required by ‘today’s production. Creative 
Grommets are matte finished; all threads are clean and lubri- 
cated; all corners are chamfered to prevent wire fraying. Any 
quantity available from stock in 4 standard sizes for practically 
every type of panel or electrical mounting; special sizes to 
your specifications in quantities of 10,000 cr more — no molds 
required. 


WRITE FOR SAMPLE CARD ~- 


and detailed literature 


Creative Plastics Corp. 


954 KENT AVENUE BROOKLYN 5, N. Y. 








When building their own 
testing equipment... 4 
























Most delicately attuned of all equipment is that 





used by a manufacturer in testing his products. 
Many fine names insist upon DeJur precision instru- 
ments when building such equipment. For example, 
the oscilloscope used in the laboratories of the 
Electronic Corporation of America incorporates one 


“ the various meters bearing the DeJur trademark. 








That DeJur instruments are “preferred stock” may 
be traced to DeJur accuracy, dependability and 
long life. Refinements in design and construction, 
growing out of 25 years of distinguished service 
in the electrical field, give our meters certain defi- 
nite advantages which become immediately appar- 
ent upon application. A DeJur engineer will be glad 
to assist you... whether for your wartime or peace- 











time program. 


aes De Jur. MSCO {orporation 


War... Buy More it) aiiaea. RHEOSTATS, POTENTIOME NE THER PRECISION ELECTRONIC COMPONENT 
War Bonds SHELTON, CONNECTICUT 


NEW YORK PLANT: 99 tiudson Street, New York 13, N.Y. © CANADIAN SALES OFFICE: 560 king Street West, Toronto 
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. THE CROCKER-WHEELER field engineer has 
an ear to the ground and an eye to the future. 
Not a miracle man, but thoroughly educated in 
engineering and with years of experience in the 
application of motors and generators. 

Some men on our staff took part in the design 
and installation of the first steel mill motor .. . 


others installed the first motors geared to machine 


JOSHUA HENDY IRON WORKS 


CROCKER-WHEELER DIVISION 
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A Partner Worth Having © "i 


tools . . . still others worked on the first motor for 
printing presses, the first for pumps. 

One of our men will be glad to discuss with you 
any motor or generator problem. While your plans 
are still in the blueprint stage is the time when 
his assistance can be most worthwhile. Write, wire 


or call on us at our nearest 





office. 
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SQUIRREL CAGE MOTORS WOUND ROTOR MOTORS 
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OIRECT CURRENT MOTORS GENERATORS FLEXIBLE COUPLINGS 












































Actual samples of Dieflex tubing and sleeving are inserted in 
the card. You may remove them to ascertain first hand how they stand up under 
cutting, bending, fraying, or any other test to which you may we! Bern them. Cards 
are punched ey oe on the wall or to insert in ring binder catalogs. The quantity 
is limited so we suggest that you write at once for it. No obligation . . . it’s free! 





INSULATION MANUFACTURERS CORPORATION 
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ELECTRICAL MANUFACTURING 


ENGINEERING * DESIGN * PRODUCTION 


of electrically energized machines, appliances and equipment 
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Stainless Steel And Its Place In 
Tomorrow. Notable among materials 
of great promise are those alloys resist- 
ing corrosion, tarnish and stain. Thinly 
clad types reduce cost and improve 
workability factors. 


Postwar Electricity In The Pre- 
Fabricated Home. A different kind of 
housing seems almost inevitable in 
after-the-war America and electrical 
components of the home must assuredly 
reflect technical progress and altered 





viewpoints. Here are some suggestions 
on what may be expected at certain 
important points. 


Recording Media For Graphic In- 
struments. Wherever a record has to 
be kept in charted form of performance, 
quantities, intervals of operation or 
process conditions, a decision must be 
made as to which method of recording 
shall be used. Here is a review of chart 
drawing mechanisms and those papers 
upon which the record may be imposed. 














IMPACT! 


= JUST ONE OF THE MECHANICAL PROPERTIES 
IN WHICH ZINC ALLOY DIE CASTINGS EXCEL 
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ZINC ALLOYS 


AVERAGE IMPACT VALUES 
for the 3 commonly used Die Casting Alloys 























The automobile shown above hit a street car —head on. 


As might be expected, it is in a rather sorry condition. 
The zinc alloy die cast steering wheel hub withstood the 
impact, however, even though the wheel was badly 
distorted. Impact strength is just one of the properties 
of zinc die casting alloys which is not equaled by either 
of the other commonly used die casting metals. 


Zinc alloy die castings are also superior in tensile 
and compressive strength, as well as in ductility and 
hardness. These properties, combined with highest pro- 
duction speed, have made zinc alloy die castings the 
most widely used under normal conditions. 


| 





Every die casting company is equipped to make zinc 
alloy die castings. Ask them about the many advantages 
of zinc alloy die castings over other materials and other 
production methods—or write to The New Jersey Zinc 
Company, 160 Front Street, New York 7, New York. 
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FOR DIE CASTING ALLOYS 
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The Research was done, the Alloys were developed, and most Die Castings are specified with 
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Just What The Designer Ordered 


There was a time, and not so long ago at that, when the product 
development engineer had to do a lot of compromising. If he 
found the motor which would yield most of the performance 
characteristics that he wanted, he specified it for the job. If 
metals or non-metals approximated what the product needed, 
then he would use them in that same spirit of necessary compro- 
mise. It was much like that all along the line. The physical 
properties or operating characteristics of components lacked 
desirable flexibility. War-born progress has done much to shake 


the necessity for undue compromise from the planning of engi- 
neers and designers. 


Tomorrew plastics, for example, will be available to the specifier 
with just about those properties and characteristics which are 
sought for the job to be done, as is indicated in this issue. 
Indeed, peacetime will find so much flexibility introduced for 
plastic molding materials that suppliers will offer “‘just what the 
designer ordered.”’ 


To some measure, this basic advance relates to a lack of cost 
consciousness by those who have developed things for war. One 
class of components, previously standardized to extraordinary 
effectiveness and correspondingly priced, is available in some war- 
time forms with highly specialized characteristics but at a cost 
completely beyond earlier commercial support. All the little extra 
touches, higher manufacturing accuracies, minimized weight and 
indifference to high temperatures and adverse atmospheres, as 
well as the utmost reliability of operation that now prevail, may 
not be continued in days to come. There may be no need for them. 
However, hard learned lessons in regard to one or more individual 
features can be incorporated or retained without extreme cost 
penalty and most assuredly this will be done. 


One might conclude that the task of the engineer designer would 
become a far easier one as days went by. So far as the adaptability 
to requirements of available components is concerned that may be 
true but there are other factors to consider, Postwar markets will 
be tough and meeting consumer preferences at competitive prices 
will call for all but unlimited energy, imagination and resource- 
fulness even though materials and parts come closer than ever 
before to being precisely what is wanted. 
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Vibrator Converters, 


Wartime Improved. Offer Highly 


Flexible Power Sources 





BRP LIFES IF 


Just as combat conditions of operating ad- 
versity have led to new designs of those 
many other circuit components which have 
been reviewed recently in these pages, so 
have they influenced the engineering, per- 
formance and isolation from shock of the 
vibrator type of converter. Production 
from low voltage dc. of high voltage dc., of 
low or high voltage ac. and other variations 


OTH GREAT UTILITY and convenience are 

deeply inherent characteristics of vibrator types 

of electrical conversion units. These are suit- 
able for inbuilt or portable specification and are without 
any rotating parts. Those presently offered are small 
in size and moderate in cost. Limitations in power 
output lie largely in ability of the primary source to 
supply it. 

Literal heart of any such vibrator converter is the 
electromechanical vibrator upon which depends the 
continuous, useful life of the entire converter in the 
same sense that the life of a rectifier tube affects its 
entire equipment. A vibrator is just as replacable as 
a rectifier tube and in the same manner, the two often 
being mounted side by side in their respective sockets. 

















of characteristics of the power source are 
typical of what vibrators are doing in 
planes, ships, vehicles and field equipment 
under conditions never dreamed of in the 
peacetime scheme of things. Here, again, 
tomorrow’s achievements in product de- 
sign are evolving from today’s hard-won 
knowledge and progress made in compo- 
nent parts and new materials. 





Life expectancy of a low-wattage vibrator may be in 
excess of 5,000 hr., while that of heavy-duty high-wat- 
tage vibrators may be as great as 20,000 hr. 

The equivalent of any other type of converting de- 
vice, and substantially any desired wave shape, can be 
obtained from a vibrator type converter incorporating 
a filter. 

Modern units show efficiencies above 90 per cent over 
substantially the operating range of the rotary gon- 
verter with remarkably good output-voltage regulation 
and with constant frequency from no load to full load— 
which is unequaled by any rotary converter. 

For at least half a century, vibrators of the 


polarity-changer type have been used without trans- 
changing 


formers for battery current to  low- 


Fig. 1 


bps among the 
features of vibrator 
converters for war uses is 
improved sealing, by 
which atmospheric ad- 
versities are excluded. In 
this type, seal is accom- 
plished through bonding 
of fusible alloy ring 
around ceramic base to 
zinc can. Others employ 
synthetic rubber and 
other kinds of gaskets. 
Advantages in service life 
also derive from preven- 
tion of deterioration 
while on stock shelves. 
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frequency ac. for operating telephone ringers. Numer- 
ous vibrators of this general class have been used for 
various other purposes. 

Advantages of vibrators over small rotating units 
with commutators and brushes for dc. voltage step-up 
and de. and ac. conversion include high efficiency and 
constant frequency combined with light weight and 
slight maintenance requirements. Only a small electro- 
magnet is required to drive each vibrator with a cor- 
tespondingly small battery drain. Their associated 
transformers and circuits may or may not include an 
electronic rectifier. 

Complete units are available in various types and 

sizes with outputs up to 60 watt at 300 to 400 volt. 
Others have been developed for outputs as high as 750 
watt. Units should not be loaded beyond their rated 
capacities but dual vibrator packs are available for 
greater loads. High efficiency of a vibrator and asso- 
ciated circuits is largely due to the constant mechanical 
irequency which can readily be matched with the elec- 
irical frequency, and likewise the electrical can meet the 
mechanical, 
_ Fundamentally, a vibrator unit comprises a trans- 
lormer wherein an interrupted and reversed dc. current 
supplants the usual ac. to the primary to produce an ac. 
Voltage in the secondary winding. This may be ac- 
complished with a D.P., D.T. reversing switch inter- 
posed between the battery and the primary winding of 
the transformer, or by means of a center-tapped pri- 
Mary winding and an S.P., D.T. switch forming part 
ofa conventional vibrator. 
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Fig. 2 


YPICAL circuits used in different kinds of vibrator 

converters. A—Is a shunt coil. B—Separately drivea. 

C—Synchronous. D—Series tungsten lamp. E—Single- 

step commutation. F—High-voltage-capacitor for power 
factor correction. G—Autotransformer. 


The nonsynchronous auto-radio type vibrator is used 
with a transformer having a center-tapped primary 
winding, a rectifier tube, and the necessary filter sys- 
tem, thus changing 6 volt de. to a higher voltage ac., 
changing the ac. voltage to dc., and smoothing out the 
resulting product. 

In conventional form the synchrongus vibrator (or 
interrupter) has two functions. It interrupts dc. from 
the battery to the primary winding of the transformer 
and rectifies the high voltage ac. to dc. on the secondary 
side of the transformer, thus eliminating the rectifier 
tube as a component. 

Development of present types of vibrators began with 
the half-wave vibrator, designed for use with radio 
receivers, both as a component part and as part of a 
battery eliminator. It included a single reed, tuned to 
about 85 cps., and a semi-stationary flexible. spring, 
both carrying co-acting contacts; adjustable supporting 
assemblies ; and a side-mounted series type of actuating 
electromagnet. This required a fairly small pull and 
a corresponding battery drain to separate the contacts 
when at rest, to start the unit, and cause the vibrating 
reed to have the correct amplitude. Its output was 
about 35 ma. at 180 volt. A half-wave, cdld-cathode, 
gaseous rectifier was used with the vibrator to operate 
the unit. 

Dual-reed vibrators of the D.P., D.T. type have elec- 
tromagnets so arranged at the top that the armatures 
could swing beneath the polepieces without touching 
therh. Independent circuits were provided by insulating 
all reeds and springs from each other and the base. The 
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vibrating frequency (about 85 cps.) of any two reeds cr 





























on any vibrator had to be exactly matched. As in ce 
the half-wave interrupter, contacts of both pairs were an 
closed when at rest. A second set of contacts was used ior 
for mechanically rectifying the high-voltage ac. <A life 
phantom load resistance, connected to or removed lon 
from the circuit by means of a relay, prevented contact ~obi 
arcing and possible high-voltage breakdown. This 

type of vibrator proved the practicability of synchronous 

rectification. 

In the split-reed vibrator, the interrupter and cir- A 7 
cuits were insulated as in the dual-reed type, but the ch 
two reeds were mechanically tied together. Besides kK t, > an 
the reversing switch purpose, the chief use of this unit +Ep wa 
has been as a self-rectifying vibrator for supplying both ' é ' lor 

“B” and “C” voltages for filament types of receiver 
uy tubes when operated from the same battery as the us 
F tubes. Thee solid-reed type is now used for this pur- 0 => TIME W 
pose, however. sal 
a Full-wave synchronous-rectifying (or self-rectifying ) tac 
vibrators consisted of inverted U-frames with electro- ter 
[ magnets at the upper, closed ends and vibrating reeds 3 4 wi 
and insulated side springs mounted at the opposite “ey -— ¢3—> | 
open ends. In contrast with the dual-reed vibrator, only OTT so 
a single reed was employed. The actuating coil was -+— t, —| pr 
of the comparatively high-resistance shunt-type, con- +E, ; AT als 


nected across one half of the center-tapped primary | 
winding of the transformer (and battery) which made | —tr—>| 
it independent of current for starting and for proper J j 
amplitude. Contact pairs were all open when at rest, 


| 

| 

| 
0 = TIME ‘ 
starting being dependent upon the pull of the electro- A. \ ot 
magnet moving the reed armature. This action short- | = ' —| wi 
circuited the electromagnet coil, thus releasing the | J sy 

| 
4 


reed and permitting it to receive a similar pull and re- 
lease in the opposite direction at constant frequency. — t —| 
Although no tuning of the reed was required, the vi- ’ ¢ 
brator operated at approximately 135 cps. 
Cathode-type, indirectly-heated electron tubes brought k- t, —| 
forth the full-waye interrupter vibrator employing the +E, 
same frame, actuating coil, and reed assembly as the , 
full-wave synchronous-rectifying vibrator, but with the 
double set of side springs replaced by a single set. 
Vibrators by now had reached a stage in evolution 
where radical changes in design were required. Buffer 4 sbuNcE ’ 
or timing capacitors were connected across the entire CHATTER . 
secondary of the transformer for size reduction, though 
with a higher voltage rating, and’ for absorbing surges 
developed by sudden interruption of the dc. supply. 
Arcing was thus reduced and the wave shape of the +E, t+ 
ac. Output improved. Further, the capacitance corrects 
power factor of inductive loads operated by the vibrator 
converters. One method (in occasional use today) was 
to insert two condensers, with the center-tap connected 
to ground, as a method of suppression of interference. 
Output loads were increasing and physical size de- ! 
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AVEFORM of a basic vibrator looks this way (A) with 
theoretical considerations of time efficiency as discussed 
in text. Capacitor across transformer winding brings waveform 
to that shown in B with interrupter-type or self-rectifying-type > 
without load. Under load, properly adjusted self-rectifying unit 
makes trace as atC. Bounce and chatter of contacts gives effects ne 
shown at D for operation with center-tapped resistor and, at E, : 
with transformer-condenser network. Fig. 3 
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creasing through an improvement in operating effi- 
ciency, better knowledge of contact material perform- 
ance, and bettered mechanical design; yet demand was 
for still higher outputs, smaller vibrators with longer 
life and quieter operation, and greater uniformity with 
lower price. A new type was required. 


SPACE IS OF THE ESSENCE 


HIS DEMAND resulted in a new and smaller 
ennai with higher contact pressure; better me- 
chanical action; more efficient driving power, and 
an improved mounting system. Plug-in-base, low- 
wattage vibrator units about 1% in. dia. and 3% in. 
long overall are commonly specified today. 

Eight-contact units with open frame and plug-in base 
use four pairs of contacts, as in the self-rectifying type. 
When used as an interrupter unit, the pairs on the 
same side of the reed are connected by jumpers. Con- 
tact spacing for all pairs is about the same for the in- 
terrupter unit, the rectifier spacings being somewhat 
wider in the self-rectifying unit. 

Spacing adjustment is now effected by bending of 
soft-iron stops upon which the side-springs rest with 
preformed pressure—instead of by screws. The stops 
also provide a quick break of contacts and dampen 
oscillations of the side-springs at proper intervals so 
contacts do not bounce and chatter on remake. 

Noise transmission is prevented by a sponge-rubber 
(or equivalent) liner cap which grips the stack end 
of the vibrator and supports it above the plug-in base 
with ample allowance for free movement of the vibrating 
system. 






























B 
(COMPONENT parts of 8-contact 
mechanism (A) for self-rectifiers 

and heavy duty interrupters may be 
defined (B) as 1—Stranded leads in 
soft rubber tubing, 2—Spring wash- 
A erplate, 3—Stack clamping screws, 
4—Stops and solder lugs, 5—Reed 

lot for starting, 6—Reed contact arms, 7—Outer contact arms, 
*Reed and armature, 9—Frame-integral pole piece, and 10—Coil. 


ttuded zinc can is prevented in a similar manner, and 
lapering of the can at the end prevents natural reso- 
nance from causing ringing, or singing. 

Use of more contacts increases heat conduction and 
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Direct noise transmission through the ex- — 

























































































R-I 
° ° 
° 9, 
R2 é 
CH-3 
VIBRATOR SOCKET | 
T SIDE 
Fig. 5 A 
FruLt diagram shows operation of 
self-rectifying vibrator converter 
(A) while key (B) indicates connec- 
tions to the vibrator proper. 
B 
also life. Both the interrupter and self-rectifying units. 


now widely used, supply 30 watt output at 115 eps. 

A radically new four-contact vibrator capable of 
highly efficient operation under medium output loads 
is termed a tuned-reed vibrator because of the mechan- 
ically tuned relationship between the flexible reed arms 
and the oscillating reed itseli—the former having a 
frequency five times that of the reed whose funda- 
mental is about 115 cps. Among other features, such 
as a tapered reed with minimal whip, is a magnetic 
shunt on the reed-driving circuit which permits full 
force of the electromagnet to be exerted at low voltage 
(especially at starting) yet operates it successfully on 
high battery voltage. 

Bounce and chatter of the contacts are practically 
eliminated by the tuned principle which opens them at 
high velocity without wiping action. Made in the 
same size as the eight-contact unit, this vibrator has 
excellent life with an input voltage at the vibrator and 
transformer of 6.3 volt—the standardized value used in 
computing load requirements for 6-volt batteries when 
operating on a charging circuit. 


MINIATURE LAMP AIDS HEAVY-DUTY UNITS 


ANY OF THE foregoing vibrators are of the 

class carrying only 12 to 15 watt at high voltage 
and with good life characteristics. They serve pri- 
marily in place of “B” batteries. For heavy duty 
vibrators with ratings of 300 or more watt, great start- 
ing power is required for the reeds. This led to the 
inclusion of a small, tungsten-filament lamp in series 
with the actuating coil which was tuned to. the frequency 
of the vibrating reed by connecting a condenser 
across it. 

Cold resistance of the lamp is about one-tenth its 
hot resistance, thus proving a strong starting current 
but a low current for operating the vibrating reed. 
Use of two separate contacts to operate the vibrator 
reed isolates interruption of dc. in the primary winding 

(Continued on p. 174) 











They Will Not & 


to many products and their components over 

the years, war and particularly this war has 
greatly accelerated such changes. Electric motor de- 
sign is very likely indeed to reflect, at least some up- 
heavals in old, established ways and methods. Those 
factors entering into the matter are largely develop- 
ments in technology, materials, parts and manufactur- 
ing processes but certainly not to be overlooked are 
wartime restrictions and changes in attitude on the 
part of the purchaser. Altered psychology inevitably 
persists long after the influence that brought it about 
may be all but forgotten. 

So let us take a look at the situation with influences, 
trends and opportunities in mind, many of which are 
not fundamentally new but are likely to be reduced to 
practice in postwar tomorrows. In all probability 
standardization will be carried further and this has a 
tendency to simplify some problems at the same time 
that it may complicate others. The carrying out of 
new demands will require experience, intensive train- 
ing, elaborate calculation and more complete manufac- 
turing and test equipment. Certain trends are obsetva- 
ble on the horizon and these indicate what may be 
expected in the postwar period. 

Specification Points. Motors* can be applied to 
almost any operation that requires rotation, reversal, 
torque, force or motion. In cases where the character- 
istics of the motor chosen are not in themselves suita- 
ble, they can usually be adapted for the purpose by 
interposing certain linkages, screws, gears, racks, cams, 
speed changers, hydraulic devices, electric couplings, 
etc. While a great many of such arrangements have 
appeared, the field is far from exhausted and new ones 
may be expected. 

Possible Types. Several thousand different motor 
types have been patented and tried but relatively few 
have survived. Among these are the various dc. ma- 
chines, shunt, series, compound, differential, separately 
excited and permanent magnet types. Ring, drum, and 
disc armature windings have been put on the market. 
Of.them, the drum only is now in service. For the 
field, the bipolar, consequent-pole and salient-pole con- 
structions have been used. While all of these have 
lasted, the salient-pole is by far the most widely used. 

Of the ac. commutator motors, the survivors are the 
small series universal motor, the repulsion motor (used 
principally for starting single phase induction motors, 
and in cases where adjustable speed is essential when 
constant speed under variable load is not required), 
the series and series-repulsion railway motors, the re- 
pulsion induction motors (with buried squirrel cage) 
and a number of polyphase ac. commutator motors with 


\) J HILE time alone has brought improvements 





* See “Fractional Hp. Motors That Eliminate Overrun,” Janu- 
ary 1944 and “Motor Parts .vill Be Important to Postwar 
Designs,” December 1943. 
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shunt, series or compound characteristics. The latter 
would seem to merit wider use, particularly as a larger 
volume of sales might result in a lower price. Though 
offered by several companies, no comparable single 
phase shunt commutator motors seem to be on the mar- 
ket today. It may be that the more recently developed 
electronic motor control which makes it possible to 
operate a dc. motor from an ac. circuit, plus such fune- 
tions as starting, reversing, braking and speed adjust- 
ment, will largely replace these ac. machines. 


SOME THINGS WILL CHANGE BUT LITTLE 


INGLE phase induction motors will continue to be 
popular, employing much the same starting ar- 
rangements as heretofore, namely split-phase, repulsion, 
and capacitor start. In situations where single phase 
current only is available and a motor of say 10 hp. is 
required, a certain motor would offer the advantage 
of starting with high torque and small current. The 
stator of such a motor is provided with an ordinary 
single phase winding while the rotor carries a de. wind- 
ing with commutator and 3 slip rings after the manner 
of a synchronous converter. The brushes on the com- 
mutator are short-circuited and displaced from the 
stator winding axis as in a repulsion motor. A 3-legged 
resistance is connected across the slip rings and is cut 
out as the motor comes up to speed. Combination 
machines, as the repulsion-start capacitor induction 
motor have been proposed but have not been adopted 
to any extent. 
Polyphase induction motors with simple squirrel cage 
will continue to be popular and will be sold in quan- 
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Neither motor builders nor those who specify. 
such components for integration within their 
product designs should slip into the easy no- 
tion that electric motors will be just about 
the same after the war as they were before 
it. Too many power units have been built 
within acute material shortages to meet ex- 
traordinarily exacting performance require- 
ments and for far more specialized dimen- 
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sional and weight characteristics than would 
permit that. Tomorrow’s motors are likely 
to be quite different. Industry standards, 
following in the path of pioneering progress, 
will eventually conform. Here is a forward 
viewpoint by one who has long specialized 
in the field of electric motor design and de- 
velopment and who has carefully paced the 
various influences that will cause changes. 
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tities, although it is expected they will undergo some 
changes in design. The wound-rotor motor will be 
likely to occupy about the same relative position as 
heretofore. A sprinkling of deep-slot rotor machines 
will be made. These require a smaller current for a 
given starting torque and carry the load at a smaller 
slip. The operating power factor is lower and the con- 
centration of heat at the outer edges of the rotor bars 
causes stresses which lead to earlier failure. Where it 
is essential to keep the starting current down, the 
double squirrel cage motor is expected to hold its own. 
Such motors are more difficult to manufacture. Also, 
in starting the heat is concentrated in the outer cage 
with the result that its temperature may rise as rapidly 
as 100 deg. C per sec., creating more of a maintenance 
problem, which is true especially with heavy inertia 
loads. The wide-spread adoption was delayed for many 
years because there was no known way of avoiding a 
detrimental dip in the speed torque curve which pre- 
vented the motor, carrying a heavy load, from coming 
up to speed. This has now been overcome. 


MORE ELECTRONIC CONTROLS 


YNCHRONOUS motors, because they have the 
valuable property of running at a fixed speed, have 
little if any competition in their field. For operation 
on single phase circuits they are usually built only in 
small sizes, equipped with rotors of the shuttle, flat 





TABLE I. SYNCHRONOUS SPEEDS 
Cycles Per Sec. 

Poles’) 25 | 60 | 120| 180 | 240 | 400 | 540 800 
2 1500 | 3600 | 7200 | 10800 | 14400 | 24000 32400 | 48000 
4 | 750 | 1800 | 3600 | 5400 | 7200 | 12000 | 16200 | 24000 
6 | 500 | 1200 | 2400 | 3600 4800 | 8000 10800 | 16000 
8 | 375 900 1800} 2700! 3600 | 6000; 8100 | 12000 
12 250 | 600 | 1200 | 1800 | 2400 | 4000 | 5400 | 8000 
18 | 167} 400} 800} 1200} 1600 | 2667| 3600 | 5333 
24 | 125 | 300 | 600 | 900 | 1200 | 2000 2700 | 4000 

| | \ \ | 
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spot or hard steel cylinder type without dc. excitation, 
while the upper sizes are provided with dec. excitation 
and pole face damper windings. Polyphase synchronous 
motors can be built in all sizes, but for general purpose 
applications they are seldom made smaller than 25 hp., 
and the fields are likewise excited with de. A pole 
face damper winding is usually provided for starting 
and to prevent hunting. Single phase machines will not 
operate without a damper winding. Because the syn- 
chronous motor is sensitive to the time in the cycle at 
which the field excitation is applied and this in turn 
affects the load the motor can pull into step, we may 
look for a wider adoption of electronic devices devel- 
oped for this purpose. Where dc. is not available for 
excitation, but where high performance and high pull 
out torque with mechanical simplicity are desired, the 
development of rotors with a high reluctance in the 
main and a low reluctance in the cross axes offers 
promise for satisfactory results. 

Materials. Improvement in magnetic and perma- 
nent magnet steels continues apace.* In the main, re- 
duction of eddy current and hysteresis losses has been 
accompanied by a decrease in permeability, which is 
detrimental. However, progress in other directions 
gives encouragement for further effort. Changes in 
this direction will be far reaching since they have a 
direct effect on size and weight. For example, a high 
grade magnetic sheet steel requires about a 100 amp. 
turn per in. to give a density of 100,000 lines per sq. in. 
Corresponding figure for a 47 per cent ferro-nickel or 
a 35 per cent ferro-cobalt is 140,000 lines. This means 
that a magnet constructed of these alloys would have 
twice the holding power, or, in the case of a field 
magnet it would give 40 per cent more output for the 
same volume. For conductors, copper will remain in 
first place, with brass and aluminum for some squirrel 
cages. Present indications are that cast iron (includ- 
ing the new high strength variety) and rolled steel will 
continue to be used for frames and end heads, with a 
growing use of heat treated and stainless steels for 
shafts.. More attention will be paid to heat seasoning 





*“Up To Date In Electrical Sheets,” February 1943. 
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TABLE II. WEIGHTS OF DC. APPARATUS FOR 






































also those for higher frequencies up to 800 cycles. In 





AIRPLANES the range below 3600 rpm., the standard speeds for 

Lb. 1b. general purpose constant-speed dc. motors are a few 7 
Function Rating Rpm. | Volt Lie Kw. ip Eff. per cent below the values given in the table. 

4000 | For series tool motors, rated operating speeds lie 

Generator} 9 kw. cont. { s0000 } 3 |300! 5]....] 77 in the approximate range of 3500 to 15,000 rpm., 

Generator) 5 kw. cont. 3200 | 28.5 | 175 | 14 with runaway values of about 16,000 to 20,000. It is 

a tos oe nd =. ae “ aed difficult to obtain idle speeds much above the latter 

Motor — | 3 watts inter- | figure. For applications which require higher speeds, 

Motor 1-10 hp. cont. - ent 5a aa or very light weights as motors for driving airplane 
Motor 16 hp. cont. | 2800 | 24 det] > 30.2 auxiliaries, frequencies as high as 400 to 800 cycles are ] 

Motor | 1-3hp.cont. | 7500 | 24 | ... | 14 used. The speeds corresponding to these are also given 
or peal eo = | _s 69.5., in Table I. Efforts to obtain speeds up to 200,000 | t 
rpm. are in progress. At the other end of the scale, it eC 
j is said to be possible to obtain speeds as low as one in 
af for cast iron. Elaborate precautions will be taken to —_— revolution a year, as geared down. “ 
: ; prevent rust and corrosion. Because of reduced prices, Weight. A partial idea of the present situation and se 
at the use of aluminum and magnesium will increase. Dye trends in regard to the question of weight may be ob- is 
re castings offer some attractions for quantity production. tained from the figures given below. Series tool parts St 


+ Seely wen 


Some difficulties in their use are: certain compositions 
have a melting point low enough to be seriously dam- 
aged by winding burnouts, some change shape with 
time, and all of them have a temperature coefficient of 
expansion sufficiently different from that of steel to 
cause trouble with the small air gaps used in most 
(small) motors, unless precautions are taken. The 
use of certain compositions, pastics and glasses with 


consisting of wound stator, wound rotor, commutator 
and shaft weigh about 5.5 to 10.5 Ib. per hp. of normal 
rating or approximately 65 per cent of this per hp. of 
maximum rating, depending on size and speed. De. 
railway motors built a few years ago weigh about 30 Ib. 
per hp. while the newer street car and trolley coach 
motors weigh about 10 lb. per hp. In a representative 
case, a 125 hp. traction motor running at 1450 rpm. 


TABLE III. WEIGHTS OF 3-PHASE AC. APPARATUS FOR AIRPLANES 

















Function | Rating Rpm. Volt Pf. Amp. Poles | Cycle | Lb./Kw. | Lb/.Hp. | Eff. 
Alternator .......... | 12.5 kw. 3430 120 75 80 4 | wo | 8 |... | 
SS ees ee | 6. bp. 22500 110 ‘ ° 2 400 ee fae P¥ 











inserted bearings has been proposed for end heads and 
other parts. Their adoption will depend on the cost at 
which they can be produced, how well they will hold 
dimensions, and. how they behave in the presence of 


weighs 8 lb. per hp., while a corresponding 125 hp. 
industrial motor running at 1150 rpm. weighs 25 Ib. 
per hp. The weights for mine locomotive motors in 
the range from 15 to 150 hp., with rated full load speeds 





i ma 
a: heat and cold. from 250 to 650 rpm. show weights of 38 to 80 lb. | 
a The Class A insulating materials, cotton, silk, enamel, per hp. Some 3-phase 4 and 6 pole 50 cycle motors - 
and possibly some of the rayons, willcontinue to be pop- _— with a 1 hour 75 deg. C rise for mining machine service | ,. 

ular for open type motors. For enclosed and other in explosion-proof frames show an active iron weight of | @ 

motors which operate at higher temperatures, asbestos, 10 Ib. per hp. (no allowance for iron cut away in slots) the 

mica, and the newly developed fibre glass will be more and 2.1 lb. of copper per hp. of 

a | widely used. The new synthetic enamels and high tem- Illustrative figures for light weight airplane equip- my 
f perature varnishes offer important advantages. Some ment are given in Tables II and III. © 
! of these varnishes will stand temperatures of 145 to For example, the 9 kw. generator in the table | 
200 deg. C continuously without deterioration. operates at 100 deg. C rise and is.insulated with glass du 
h Speeds. In Table I are given the synchronous and mica, whereas a corresponding industrial generator 
| speeds for the ordinary 25 and 60 cycle motors, and (Continued on p. 190) in 
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TABLE IV. PERFORMANCE OF A 3-PHASE INDUCTION MOTOR AT DIFFERENT FREQUENCIES 









































} | | With Same Rotor With 4 Per Cent Slip Rotor 
i Cycle | Volt Syn. Pullout | _— Start. | Rotor | Start. Rotor | Periph. 
Hi Rpm. Torque Torque | Slip I?R Output. | Torque I?R Output | Vel. 
| Lb-Fe | Lb.-Fr. % Kw. Hp. | Lb.-Fr. Kw Hp. ! Ft. /Min. 
i 50 | 220 | 1000 615 320 4.0 1.62 ee ta 1.62 | 52. || ~~: 3000 
100 | 440 | 2000 675 | = 189 2.9 1.62 108 | 350 3.24 | 107 | 6000 
150 660 3000 685 139 2.1 1.62 166 356 4.86 | 164 | 9000 
| 200 880 | 4000 700 «=| «105 1.4 1.62 223 364 6.48 | 216 | 12000 
250 1100 | 5000 7066 2384.7 0.8 1.62 280 368 8.10 | 270 | 15000 
| 300 | 1320 | 6000 ae ae Fe 0.6 1.62 338 372 9.72 | 328 | 18000 
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Some Aircraft Components That 
Take Over Crew Functions 


LIMINATING the type of switching actually per- 
formed by the human handj a whole group of au- 
tomatic devices has been developed to switch circuit 
components within aircraft in other ways. These controls 
include two main types: Those which perform a simple 
“on—off” action and those which handle a circuit or 
series of circuits in a previously arranged program. 


+See “New Circuit Controls for Aircraft Reflect Wartime 
Specialization,” October 1943. 








NOWING the amourt of accu- 

mulating ice on aircraft surfaces 
may mean the difference between 
satisfactory and improper operation 
of pulsating de-icers. Sensing element 
A) measures capacitance of wing 
ice and, through action of amplifier 
(B) and power supply (C) gives, on 
the control panel, a visual measure 
ofits thickness. Impulse to start de- 
icer boots.at proper moment can also 
be derived automatically. Propeller 
(D) is equipped for ice removal by 
addition of strip of electrically con- 
ductive rubber, which acts as heat- 
ing element to raise temperature 
above danger point. Warming action 
in battery is performed by element 
(E) inserted among battery plates. 
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Aircraft control is largely a matter of 
getting as many parts of the complete 
mechanism as possible under direct 
supervision of the appropriate crew 
member—or better, of mechanical or 
electrical substitutes. Many parts for 
integration within this man-plus-ma- 
chine team have been discussed in 
preceding articles of this series.* 
Here are some other functional com- 
ponents representative of current of- 
ferings as classifiable under the heads 
of: Automatic switching, mechanical 
actuating, regulation, detection, and 
indication. All serve in many ways 
to “keep them flying.” 





Among the former fall limit switches and a typical 
offering stresses a new design for lightness of weight 
and for the keeping out of dust. It has a contact mech- 
anism of snap-action, double-break type with adapt- 
ability to specification points involving the passage of 
heavy current. Steps have been taken to make its 
operation independent of vibration and other ambient 
conditions in flight at altitudes from sea level to 40,000 
ft. This includes a temperature variability from 95 deg. 
C to minus 40 and exposure to salt water on a 200 hr. 
basis. Plunger-operated, the switch is of the spring- 
return type with %p» in. overtravel. Arrangements are 
provided so that it can be mounted with equal ease on 
either of its sides so that plunger operation can take: 
place from right to left or from left to right as required. 
For contact arrangements, options include single-cir- 
cuit, NO; single-circuit NC; and two-circuit, NO and 
NC. Housings can be selected as either die-cast zinc 
or die-cast aluminum and electrical connections can be 
through an AN connector or by solder lug. For par- 
ticularly adverse conditions one style incorporates a 
rubber boot mounted over the operating mechanism. 





* See “Airplane Motors—A Year of Progress” August 1943, 
and “What’s New in Aircraft Relays” November 1943. 
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Taking its actuating power from fluid or gas pres- 
sure differentials rather than from just mechanical 
motion, a bellows type switch currently on the market 
falls into the same general classification as the foregoing 
unit. Fluid or gas pressure is translated into mechanical 
motion through a metal bellows and switching takes 
place within a miniature limit, mercury tube or toggle 
switch. Sizes of bellows range from 1% to 414% in. 
OD for operation on pressure variations ranging from 
a few ounces to a number of pounds. Specific uses 
include signal circuits for aircraft deicing units, starting 
pumps, brake controls, and landing gear and wing flap 
operators. In this particular switch, the bellows is in a 
special construction which permits specification of a 
wide range of different materials to offset the corrosive 
action of the particular fluid or gas. Construction also 
makes it possible to use spring tempered metal for long 
life and dependability. As compared to similar types 
of bellows, these units involve no limitation on the num- 
ber of diaphragms which can be incorporated into a 
single bellows. Diaphragms are in effect disks having 
flat sections with radial corrugations and cupped edges 
alternately inside and outside. They are soldered to- 
gether in any quantities desired to provide the necessary 
bellows action. Among metals from which they can 
be fabricated are phosphor bronze, steel, and nickel 
alloys. Operating records show extra life of as much 


_ as 30 times that of typical seamless bellows. 


DESIGNED FOR SPECIAL JOB 


OME of the offerings are characterized by speciali- 
zation. For instance, one unit was designed to 
mount on the fuel valve selector shaft of a Thunderbolt 
fighter and maintain constant pressure on fuel lines dur- 
ing rapid acceleration for takeoff or climb. It is cur- 
rently being specified for similar actions in other war- 
planes. It operates in conjunction with the fuel booster 
pump—generally immersed directly in the fuel tank— 
to relieve the pilot of still another responsibility by turn- 
ing it-en and off automatically. It functions in relation 
to the setting of the fuel valve selector control. 
Among switching devices which involve the actuation 
of circuits in a present sequence within aircrafts, a mo- 
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G LVERdollar-sized airplane-engine control-knob works through 
master control unit (A) engine alternator (B) and electric propeller 
to provide automatic synchronism on multi-engine aircraft. 


tor-driven device has been designed to serve the special- 
ized task of tail-light flashing as currently practiced on 
airline planes. The unit is capable of continuous service 
regardless of position, vibration, voltage change, or tem- 
perature variation between 50 deg. C and minus 35. 
The motor, drawing less than 3 ma. at 12 volt, drives, 
through a train of gears, 2 program disks. In their 
standard form, these produce 0.625 sec., 1 circuit closed; 
0.042 sec., open; 0.625 sec., second circuit closed, 0.208 
sec. open. For other uses or for other program ar- 
rangements, special disks are made available. The 
motor gains its ability to endure as much as 20 per cent 
voltage variation by an inbuilt governor control. In the 
flashing mechanism, contacts are of rare metal mounted 
on beryllium copper springs. They have a snap-break 
wiping action and can handle three 32 cp. bulbs on each 
circuit, Parts are in duplicate so that continuous opera- 
tion is practically certain. Particular attention has been 
given to the minimizing of weight and the combatting of 
corrosion. Assembly is in a dust-proof anodized alumi- 
num case with leads brought out to a standard AN plug. 
Operation can be on either 12 or 24 volt. 

Further subdivision of aircraft control involves those 
products which are started from electrical impulses 
to give an action in terms of mechanical movement. 
Bellows units ranging from 17% to 44%.% in. OD are 
the same in characteristics as the bellows component of 
the pressure switch previously described. The parts are 
available for integration within a wide variety of me- 
chanically actuated devices which may or may not in- 
volve electrical circuits. One of the developments which 
does is described as a vapor motor and combines an 
electric heating element with a vapor reservoir connected 
to one of the bellows mechanisms. Actuation of the 
electric circuit, either by hand or automatically, in- 
creases vapor pressure within the system, actuates the 
bellows, and thereby the mechanical component to com- 
plete the operation. 

Rotation through either 90 or 180 deg. can be achieved 
through use of a unit which combines the essential fea- 


tures of a motor and limit switches. Parts are totally, 
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YCRAULIC systems 

get clectrical stimue 
lation by many kinds of 
solenoid valves such as 
(A) for remotely opening 
and closing the fluid cir- 
cuit, and (B) for instan- 
taneously reversing flow 
to change direction of 
driven member. Way of 
putting flexibility of ar- 
rangemert into standard 
component is shown at 
C) where extra orifices 
provide 4 possible plumb- 

ing potentialities. 





enclosed within a tamper-proof aluminum housing with 
or without mounting brackets as desired. The drive 
isthrough machine-cut gears and low-temperature lubri- 
cation packs. Different styles are supplied for use in 
positive, floating, or proportioning control; for manual 
of automatic stepping ; and for remote position indicat- 
ing. Obtainable torque ranges from 50 to 500 Ib.-in. 
Power is brought into the 3 Ib. device through an AN 
connector at the end. Suggested mechanisms for con- 
trol by this unit include dampers; temperature gov- 
emnors; supercharger, intercooler, and similar air con- 
trols; engine cowl flaps; and valve mechanisms for 
gasoline, water, steam, and anti-freeze. 


SOLENOIDS OFFER DIVERSITY 


ANY of these actions are accomplished by sole- 

noids which are offered in a wide and diverse 
tange of tvpes and styles. Some of these are designed 
for general purpose use within aircraft, while others bear 
particularly specialized functions. In all, a minimizing 
of equipment lias been given particular attention as have 
the usual flying problems of vibration, corrosion, ete. 
One of the general types has a plunger pull, in pounds 
at 3@ in. air gap, ranging from 5 to 40 between 2 and 12 
dc. amp. It has dimensions of 21545 square by 
$34, in. Operating speed is %4o sec. at 24 volt on a 10 
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lb. load and the stroke, adjustable, ranges from %¢ to 
“6. Weighing 2 lb. 5 oz., the unit-is designed for inter- 
mittent operation on a voltage running between 24 and 
28.5 de. and at a maximum amperage of 12 to 15.5 in 
the same range. Ambient temperature can be between 
120 deg. F and minus 50 while the insulation is such as 
to endure 28.5 volt de. for 5 min. without damage to the 
coil and without sticking of the plunger. Between ter- 
minals and ground, it can withstand for 60 sec. 550 volt 
ac. at any commercial frequency. Lubrication is not 
required and provision is made for easy linkage attach- 
ment through a tapped hole in the plunger end. Ter- 
minals are arranged so that one is insulated, while the 
other is directly connected to the coil housing. Outer 
finish of the body is cadmium plate, of the plunger, 
chromium plate. Suggestions for use include gun tur- 
ret locks, retractable landing gear locks, etc. 

More specialization is evident in the similar unit 
which has been designed to replace mechanically and 
air-operated primer pumps in aircraft fuel systems. De- 
velopment relates to the CAA ruling against bringing 
gasoline into the cockpit and from the use of injection 
type carburetors. Simplicity and dependability have 
been given major consideration together with arrange- 
ment for facile inspection and maintenance of parts and 
linkages. Size is 134 by 2%» by 234 in. and weight is 
9.2 oz. It has a synthetic rubber seat disk with tight 
seal-off at 40 psi. Wattage is 10-11 and temperature 
rise in the coil reaches approximately 150 deg. F in 22 
min. It is available for grounded circuit specification 
only and has interchangeable replacement parts. Valve 
hody is 17ST aluminum alloy. Anodized coil housing 
is steel, cadmium plated. 

Locked in the base of the connector surrounding the 
contact prong, this device acts as a thermal cutout, 
shorts the solenoid coil out of the circuit if its tempera- 
ture reaches 160-170 deg. F, a condition possible if the 
switch were jammed in the “fon” position. When it melts, 
this ring produces a short circuit directly across the line 
and its use, therefore, requires combination with an elec- 
trical circuit fuse. In the valve body are two inlets and 
two outlets which make possible 4 hook-ups. 

Another valve-solenoid combination has been pro- 
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neta. actuating problems find many solutions in solenoids 

like (A) which is a gun-firing specialty and in limit controlled 

motors like (B) which can be used with different amounts of angular 

rotation for control of dampers, flaps, and the like. Rotation is set by 
internal, short-travel limit switches. 


duced for the purpose of cutting down length and weight 
of hydraulic tubing on a plane and saving space on the 
instrument panel, Idea is that instead of mounting a 
hydraulic shut-off valve on the panel and bringing tub- 
ing all the way to the cockpit, the engineer-designer 
specifies a unit of this type for installation adjacent to 
the hydraulic device. Then, relatively light and com- 
pact clectrical wiring brings the control impulse to that 
point from a switch on the panel. Operating current at 
24 yolt de. is 0.25 amp. 

The valve weighs 0.49 lb. and incorporates a standard 
AN connector. Parts are made to withstand, among 
other materials, isopropyl alcohol, alcohol-glycerin, hy- 
draulic oils, and 100-octane and aromatic fuels. Sug- 
gested uses include specification on anti-icers, com- 
bustion heating systems, lubricating oil diluters, and air 
driven mechanisms. Another development along similar 
lines involves the instantaneous reversing of hydraulic- 
ally controlled mechanisms through electrical ways. 
Action takes place in %4o of a sec. 

In its original design this was intended for direction 
and reversal of gun turret traverse to eliminate contact 
with parts of the turret or the plane. In this use, the 
“stop” positicn is established by a limit switch which 
energizes the solenoid, actuates a cam to close the nor- 
mal valve openings and reverse the fluid flow, conse- 
quently the turret direction. Casing of the valve is 
aluminum alloy for light weight and strength. It meas- 
ures 234 by 234 by 6%¢% in. and weighs 3.24 lb. For 
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operation on 24 volt dc., it draws approximately 12 
amp. Service is facilitated by the incorporation of each 
poppet and seat into a removable cartridge. 


LETHAL PURPOSES, TOO 


TU'URTHER specification involves solenoids for the 

particular purpose of gun firing. One type, with 
variations, covers 12 and 24 volt operation for 30 calibre 
guns and is made for both right and left hand operation, 
Applicable specifications are met and, of course, special 
attention is given to excellence of construction and reli- 
ability of operation under all the aircraft adversities, 
With flat pull characteristics over a stroke of 5% in, 
another self contained, steel enclosed, pull type unit 
serves more or less general purposes. It has an internal 
compression spring to return the plunger to normal and 
mounting holes in the end plates for sturdy, yet light 
weight mounting. 

Coil leads come out at the opposite end from the 
plunger which is tapped % in. 28 to % in. depth for 
connection with the to-be-actuated mechanism. Finish 
is cadmium plated. Weighing 2.5 Ib., the solenoid is 
2% by 234 by 4% in. Minimum pull is 15 Ib. at 20 volt, 
11.25 Ib. at 18 and coil duty is intermittent—20 sec. in 
30 min. In 20 sec. at 24 volt, coil temperature rise is 
30 deg. C and maximum allowable voltage is 29 volt 
de. Coil current at 24 volt is 12 amp.; wattage, 288 
when cold. 

The unit is so designed as to withstand a vibration 
test of 4¢ in. total excursion from 10 to 55 cps. Am- 
bient temperature ranges from 170 deg. F to minus 60. 

A similar device has special features for specification 
on the control of valves for landing gear and other air- 
craft hydraulic actuating systems where it is necessary 
to hold a hydraulic valve open until limit switches trip 
at the end of the desired travel. By such a device the 
pilot or operator is able to initiate a sequence by a 
momentary pull on a hydraulic valve handle. The rest 
of the cycle is performed automatically and, customarily, 
audible or visible signals are incorporated to communi- 
cate facts about progress of the cycle or position of the 
member being controlled. A set of NO contacts are 
provided for such signalling and an NC pair for other 
purposes as desired. Weighing only 9 oz., this solenoid 
measures 3%» in. length extended, by 11% in. diameter. 

Availabilities include 12 and 24 volt de. at 15 amp. 
maximum continuous current and 25 amp. inductive 
make or break current. Coil duty is continuous with 
hot wattage of 2.66. Voltage extremes are allowable 
between 9 and 14.5 on the 12 volt ‘model, 18 and 29 
on the 24 volt. Force required to overcome magnet pull 
is 12 lb. so that the unit can be overcome by the pilot 
manually where necessary. Acceleration of 10G and 
vibration up to 55 cps. at %¢ in. total excursion can be 
endured throughout an altitude range of sea level to 
40,000 ft. and a temperature range of 170 to minus 60 
deg. F. Contacts within the unit are silver-to-silver, 
have a low voltage drop, and require neither cleaning 
nor dressing. 

Arrangements are for panel mounting by a threaded 
bushing attached to the end of a steel body shell. A lock 
washer and a 54-18 S.A.E. aluminum alloy panel mount- 
ing nut are provided. To prevent turning or loosening 
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after installation, a 34 in. dowel pin is provided for 
keying to a suitable panel hole. 

Specialization within the general framework of a 
standardized line is made possible by one manufacturer 
who utilizes standard parts, the selection of individual 
items which can be assorted to meet necessary modifi- 
cations of the engineer-designer. Again, ruggedness 
and resistance to vibration and shock have been key- 
noted. Plunger guides are so designed that the wind- 
ings are sealed from penetration even by hydraulic fluids 
at high pressure. 

Where circuits must be held closed for long periods 
or frequency of operation runs as high as 20 per min., 
double-wound coils are provided. In order to keep re- 
quired return spring power light, residual holding has 
been minimized. Thus, a high percentage of operating 
power is transmitted to the functioning modality rather 
than into overcoming a spring. High temperature 
models are provided with glass insulation. These are 
tested by two hour exposure to 350 deg. F. By the 
alternatives provided in this manufacturers method of 
assembly, many variations, 


SYNCHRONIZING THE ENGINES 


Pye FROM voltage regulation, which properly 
comes in for consideration as part of the power 
supply network, components and systems are presently 
acting to perform such diverse jobs as synchronizing 
engines, regulating temperatures of engine oils and of 
battery cells, and regulating icing of propellers and other 
parts for more satisfactory operation. 

For engine synchronization, a recently introduced 
automatic unit enables the pilots of large multi-engine 
combat or commercial planes to adjust the speed of all 
power plants from a single control knob. The system 
involves an engine alternator for each engine, a master 
unit with motor and contactors for synchranizing, a mas- 
ter unit speed control linkage to the switch panel, and a 
suitable control. 

Low temperature operation brings its problems to 
both the lubricating and electrical systems and two of 
the current offerings direct attention to these points. 
Special, immersion-type electric heaters are being spe- 
cified to prevent congealing of lubricating oil into a 
solid cake. The unit fits directly into the oil tank. 
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|B dees transmission is the objective of some components 
which may either generate a set voltage in terms of rpm. for 
tachometer actuation (A) or report a fire on board by closing a 
circuit as does (B). Interna! construction (C) shows how copper- 
plated tin-alloy tube shorts across to axial conductor in the 
presence of sustained high temperature. Coming in continuous 
lengths, tubing of this sort is strung around danger areas. 


Loss of efficiency from batteries exposed to extremely 
low temperatures is being minimized by temperature 
regulation within cells. A flat-type heater is inserted 
directly between the plates of the battery and consists 
of a resistor grid enclosed between sheets fabricated of 
laminated plastic. 

One of the relatively new substances—electrically 
conductive rubber finds usefulness on the leading edge 
of airplane propellers. Firmly attached to the metal 
of the propeller blade, the conductive rubber strip dis- 
sipates electricity from the circuit it is in and main- 
tains a high enough temperature to prevent formation 
of ice in this area. 

Toward accomplishment of the control of a complete 
airplane, the gathering of information as to conditions 

(Continued on p. 204) 





N terms of pressure changes on a bellows mechanism this 
switch performs its circuit controlling action with high cur- 
rent cafrving Capacity. 
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PLASTICS DIV. 
MONSANTO CHEMICAL CO. 


OST important of the effects of the war upon 
the plastics industry has been the creation of 
greatly increased productive capacity, both for 

the chemicals required and for plastics themselves.* 
In almost ‘every category, capacity has been substan- 
tially increased and in some cases the growth is truly 
enormous. For example, capacity for styrene, base 
material of polystyrene plastics and a constitutent of 
Buna S rubber, has been jumped from a few thousand 
tons a year to almost two hundred thousand.+ The 
clear transparent plastics materials used in great quan- 
tity by the aircraft industry are being produced in about 
twenty times pre-war volume. Capacities for phenol, 
formaldehyde, calcium carbide, and other raw ma- 
terials have likewise been substantially increased. The 
rise in production of plastics and synthetic resins from 
1939 to 1943 is estimated at 358 per cent. 

It is safe to assume that the use of plastics in various 





* See “You Will Be Making the Most of Plastics, Later On”, 
February 1943. 
7 See “Synthetic Rubber For New Designs”, August 1943. 


[NGREASE in heat-softening temperature gives new 

usefulness to styrene plastics. Made of styrene- 
chlorinated diphenyl, these items, (A) transformer 
stand-off, (B) capacitor housing and (C) coil form 
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base ,combine good rf. qualities of polystyrene with 
a 20 dg. F rise in temperature endurance. Many new 
electrical uses have waited for this development, 
others are waiting for further extensions of it. 


Define Your Product's Plastics Neec 


electrically-energized products has reflected these in- 
creases and that electrical uses of plastics today repre- 
sent about the same proportion of total plastic uses that 
they did previous to the augmented production. 

These changes in productive capacity will have im- 
portant effects on the postwar plans of electrical engi- 
neer-designers. In some categories at least, materials 
will be cheaper and hence used more freely. In any 
case, development engineers now have available a much 
larger productive pool from which to draw plastic 
materials and parts. 


PLASTICS CONSTANTLY IMPROVED 


ROGRESS in materials has not been confined to in- 
creases in capacity. New and improved plastics 
continue to emerge from the research laboratories at an 
encouraging rate. One well-defined trend is toward 
greater specialization. To an increasing extent new 
plastics tend to be developed in answer to a set of re- 
quirements laid down for a specific class of potential 
use. The flow of new problems stimulates a continuing 
flow of specialized materials, some basically new, others 
being modifications of older materials. 

This process is exemplified by the continuing develop- 
ment of plastics based on styrene. \When polystyrene 
was introduced about 1937, its electrical properties 
made it attractive as a material for certain types of 
electrical parts, particularly those involving radio fre- 
quencies. Within a short time polystyrene found im- 
portant specification points in electrical products but its 
further development in certain directions was ham- 
pered by a relatively low softening point of about 170 


deg. F. This fact spurred research toward the develop- 


ment of styrene plastics with higher softening points. 
The first commercial result of this work was the intro- 
duction of styrene-chlorinated dipthenyl compounds 
This newer compound has a 


about two years ago. 
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In notable contrast with the earlier history 
of plastics, the time has now come when 
the tailor-making of compounds for specific 
product development requirements has be- 
come a reality. For the engineer-designer, 
looking toward postwar electrical en- 
gineering designs, there are two implica- 
tions. Thus, some of those specification 
points for which plastics may have been 





heat-softening point about 20 deg. higher than regular 
polystyrene, that 20 deg. being in a temperature range 
which is critical for many electronic products. Higher 
softening point is combined with good machinability, 
satisfactory mechanical properties, and good moldabil- 
ity. Development of this material has broadened the 
usefulness of the styrene group and made possible their 
specification in a number of new, vital war uses. 
Work now in the laboratories points to the develop- 
ment of styrene plastics with further improved heat- 
softening characteristics and present indications are 





This walkie-talkie handset relies upon phenol-formal- 
dehyde plastics for the main shell. 
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here Is A Material To Meet It 








no more than partially suited are already 
yielding to redesign in the new materials, 


- and of those that are not, many may soon 


become so. In addition to progress in the 
chemistry of plastics, the authors report 
upon improved molding techniques, limita- 
tions overcome in regard to size and some 
possibilities just beginning to be explored 
which offer new specification opportunities. 





that we shall have a material with a heat-softening point 
high enough to provide free use in virtually all elec- 
tronic equipment. 

Further specialization of styrenes is indicated by 
newly introduced potting compounds. Originally, the 
problem in this case was to develop a replacement for 
tung oil compositions for potting sensitive electrical in- 
struments and assemblies. Material that could be 
poured as a liquid and then cured to a solid with 
mechanical strength and good electrical insulating prop- 
erties was required. The newly introduced plastic 
compound consists of styrene modified by other resins, 
both supplied as liquids.* The liquids are mixed, 
poured into the instrument or assembly and then cured 
at relatively low heats. The final product may vary 
from a soft rubbery gum to a hard resin, depending 
upon the amount of catalyst, proportion of the two 
resins, and subsequent conditions of curing. 


PHENOLICS AND LAMINATES IMPORTANT 


SING a volume basis, phenolic molded parts and 
laminates continue to be the most important 
plastic for the electrical manufacturer. This is not 
surprising in view of the unusual combination of me- 
chanical strength, electrical insulating properties, and 
relatively low cost of these materials. Both molded 
phenolics and laminates have been in great demand for 
war products and all supplies of these types are now 
devoted entirely to allocated uses. Some shifts are 
noted in the relative place of the different types of 
phenolic molded materials. Demand of the military 
services has increased the use of fabric-, cord- and flock- 
filled compounds of higher impact values for insulating 
parts and, to a lesser extent, mineral-filled phenolics. 
Clear, transparent acrylic plastics have been widely 
adopted for transparent aircraft parts, parttcularly in 
bombers and other large ships. For a period, the 
supply of this type of plastic was highly critical but 
recent indications are that all demands are being met 
without difficulties. One of the first effects of the war 
was felt in the vinyl family. Vinyl chloride polymers 


* See “Liquid, Viscous and Solid Dielectrics”, August 1943. 
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and copolymers were adopted as a coating material for 
many different types of cables and wirings and for a 
period the greatest emphasis in vinyls was on such 
applications. One of the most important war contribu- 
tions made by the plastic industry was the supply of 
this material during a period when non-inflammable 
insulating materials were badly needed, particularly by 
the Navy. Other types of vinyl materials have found 
wide usefulness in the war for water-proofing com- 
pounds for clothing and other items of personal equip- 
ment, and protective packaging of overseas shipments. 

One of the most important new materials to reach 
the market during the war period is melamine resins. 
Chemically, melamine is: related to urea and partakes 
of some of this material’s properties when formulated 
into synthetic resins and molding compounds. Mela- 
mine plastics have basic advantages of greater resistance 
to moisture and water, higher dimensional stability and 
harder surface. Their most important characteristic 
for war-time needs is greatly improved resistance to an 
electric arc. 

Resistance to breakdown by arcing is of great 
importance in the design of high tension electrical in- 
sulating parts, particularly those designed for high 
altitude aircraft. Melamine compounds display im- 
proved characteristics and have been adopted for cer- 
tain important parts of this nature, although their sup- 
ply is still somewhat limited. For the postwar period, 
melamine plastics ‘will undoubtedly be of prime im- 
portance to the electrical manufacturer, both for elec- 
trical insulating purposes and for decorative housings 
as well as for structural considerations. 


SIZE CEILING BROKEN 


TRIKING progress has been made in the develop- 

ment of new fabricating methods. A problem of 
long standing in the fabrication of plastics has been a 
relatively rigid upper limit on the overall size of pieces 
that can be molded economically by commercial 
methods. Steel dies used in compression or injection 
molding machines are expensive although in many large 
sized parts this expense can be justified. Impressive 
progress has been made in increasing the feasible sizes 
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which can be molded. Larger machines have been 
introduced and have broadened the possibilities for 
injection and compression moldings. 

Along with this direct attack on the problem through 
increase in the size of dies and machines, basically dif- 
ferent fabricating techniques have been developed. One 
of these new methods is the molding by vacuum of 
resin-impregnated pulp-preforms to the rough shape 
of a product or part from a water suspension of paper 
pulp and synthetic resin. The resultant preform is 
dried and then molded into a finished part either by 
conventional compression molding or by so-called fluid- 
pressure molding. Pulp preforming presents two ad- 
vantages: It assures even distribution of material over 
a large area (hence making possible the molding of 
parts where satisfactory flow could not otherwise be 
obtained) ; and permits fabrication of parts of such 
large sizes as to be infeasible or uneconomical by 
standard molding methods. 

Fluid pressure molding, which is used both with 
pulp molding and with plywood veneer fabrication, 
involves the use of rubber or other flexible bags which 
serve as a means of applying pressure developed by 
steam or air. In one variation of this technique, a laid- 
up or pulp preform is inserted in'a bag which is then 
evacuated, causing the bag to collapse around the part 
and apply pressure. The bag with its contents is then 


‘inserted in an autoclave where heat is applied in the 


form of steam. 
method in use. 


There are several variations of this 


Another method of direct importance to relatively 
large area electrical products, such as those involving 
cabinets or enclosures, is the use of molded plywood of 
fabric structures. This has been brought to a high 
state of advancement for the aircraft industry in the 
fabrication of such large parts as fuselages, wings, and 
other airplane sections. Processes vary but involve the 
laying up of thin wood veneer or fabric layers which 
are then bonded together into inseparable sections by 
fluid pressure molding. The Mosquito bomber is an 
example of a plane with an airframe largely of plastic 
bonded plywood. Fuel tanks—especially those designed 
to be mounted outside the craft and jettisoned when 
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ey, plastics still hold 
the center of the electrical 
stage from a volume poirt of 
view. Phenol-formaldehyde is 
finding points of specification in 
(A) blower impellers; (B) cor- 
trol box parts; (C) coil caps, 
crystal housings, barriers, coil 
forms, and plug bodies; and (D) 


switch bases. 








empty—are made of both plywood and fabric laminates. 


n Considerable attention has also been given to other 
or processes in which wood is modified by resinous ma- 

terials substantially to change its properties. In one 
rh type of resin-modification the wood fibers are impreg- 
f- nated with a resin which is subsequently cured. This 
re adds mechanical stability and sharply reduces the effects 
of of water and moisture on its properties. Related to this 
re so-called impregnated wood is compregnated wood, in 
oT which besides modification by resin, the wood is highly 
is compressed to give a dense, stable material of substan- 
yy tially improved mechanical properties. 








One ingenious solution to the problem is jet molding 
which is carried out on standard injection molding 
machines, modified by the addition of an induction 
heated ring at the nozzle of the heating cylinder. 
Thermosetting plastic compound is held in the heating 
cylinder at a temperature too low to cure and 
yet high enough to partially plasticize it. In the 
injection cycle the partially plasticized material is forced 
through the nozzle where it is instantaneously heated 
to provide full flow. When the injection shot is com- 
pleted the nozzle ring is cooled to prevent setting up of 
the resin. This modification makes available the ad- 
vantages of injection molding for the lower priced ther- 
mosetting materials—such as phenolics. 

Another important innovation is the use of radio 
frequency heating methods both in pre-heating pre- 
forms in conventional molding and in laminating ply- 


- Standard molding methods have seen important wood. Most plastics are relatively poor conductors of 
|- progress too. Since the recent introduction of injection eat. It has always been a difficult problem to heat 
T molding for thermoplastic materials, efforts have been thoroughly a mass of plastic compound or a plywood 
if made to adapt this technique to thermosetting plastics. ‘ (Continued on p. 196) ; 
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h 20,000 KW. MOBILE POWER 
UNITS FOR THE NAVY 


h Latest among the Navy’s weapons 
y contributing to knockout blows to 


j the enemy is 20,000 kw. of electric 
generating capacity in the form of 
two mobile railway car power plants. 
These power plants were conceived, 
initiated and financed by the Bureau 
of Yards and Docks, Navy Depart- 
ment. The detailed design was de- 
veloped by General Electric under 
the supervision of the Bureau. 
Each mobile plant consists of a 
three-car unit comprising a complete 
10,000 kw. steam-electric generating 
station. Although the units in 
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40 miles per hr. It is estimated that 





before tank cars are hauled up and 
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themselves are unusual, the appa- 
ratus involved is of the same type 
proved in service in regular central 
station and industrial power plant 
installations throughout the country. 

The units are designed to be 
hauled over the rails at speeds up to 
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the mobile power plants can be “put 
on the line” within 24 hours after 
they are shunted into a siding. The 
boilers are fired by fuel oil, and a 
sufficient supply is carried in the 
mobile unit for two hours’ operation 
so that the power can be generated 


connected. Generation is at 13.8 kv. 
and a transformer is included to pro- 
vide other voltages which correspond 
to the voltage of the existing elec- 
tric distributing system at any naval 
shore establishment where these 
units may be needed. 
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ONE-PASS ELECTROSTATIC SEPARATION 


Operating on the principle of charging particles 
with high tension electricity and separating 
them by the differences in the ability of the 
surface of those particles to discharge to the 
ground (examples might be the separation of 
pyrite and galena from scheelite, sphalerite 
from fluorspar, rutile from zircon, garnet from 
chrome, etc.), this electro-float separator has a 
hopper and feed pan to which are attached 
several electrical heating elements. The pan feeds 
the material to be separated underneath an 
insulating baffle onto a brass rotor. 

A tube type rectifier is supplied which furnishes 
high voltage low amperage current to be dis- 
charged through a series of needle points in a 
corona or brush spray discharge which is applied 
to the particles immediately after they come out 
from the baffle. The rotor is grounded and is A 
turned by means of a motor and drive at speeds 
which may be chosen at will. 

The needle bars are also attached to the same 
side of the rectifier in series with a gas tube 
induction electrode which assists particles away 
from the rotor after their charge has been lost to 
the ground. The separator in many instances is 
able to separate in one pass using one rotor which 
is quite new in the art of electrostatic separation. 


Separations Eng 
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ELECTRIC MEGAPHONE EFFECTIVE AT 1000 FT. I 

: ( 

Intended to accomplish, by means __ tions where electrical lines are avail- 

of electrical amplification, the func- able a bulkhead amplifier, which can 

tions normally associated with the be operated from either 110 volt ac. 

familiar type of acoustic megaphone or dc., is available. This is shock 1 

this instrument comprises a micro- mounted and delivers somewhat ; 

phoneandloudspéakermountedwith greater power than the portable unit. : 
a pistol grip handle which contains The same megaphone assembly can 

the control switch for energizing the __ be used interchangeably with either. : 
amplifier. The latter is optional in The amount of amplification avail- 
two types: battery or outlet power. able is sufficient for directing opera- 
The battery operated unit, here tions at distances up to approxi- 
shown as connected to the mega- mately 1000 ft. Primarily intended 
phone assembly, is self-contained for marine applications, the unit 
and is mounted in a shock resisting findsready acceptance in many other 
molded housing providedwithastrap fields where a light weight portable 

for convenience in carrying. Inloca- announcing system can be used. 

Guided Radio 
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TWO-WAY FM. EMERGENCY 
COMMUNICATION 


Among the improvements incorporated in 
this (A) FM radio transmitter for emer- 
gency communication service are: exten- 
sion of communication range 25 per cent 
under high noise-level conditions and 75 
per cent or even more under low noise- 
level conditions, thus permitting the 
protection of greater areas than was 
possivle before; and usable sensitivity as 
measured by limited saturation was re- 
duced from 1.0 to 0.4 microvolt with 
successful communication possible under 
low noise-level conditions at signal 
strengths even lower than this. 
Arranged to “open” and be ready for 
business on signals of 0.1 microvolt 
strength, this receiver performs well 
where 0.5 microvolt signal strength has 
previously been required for successful 
squelch circuit operation. Basic trans- 
mitter power has increased from 25 to 30 
watt, with the addition of a 60 watt 
mobile unit. 

Inductive or “iron core’? methods of 
tuning -have been adopted as against 
previously used condenser tuning methods. 
(B) Shows chassis with interchangeable 
ac. and dc. power supply units as used 
in the transmitter. (C) How performance 

is improved by iron core tuning. 





Work 


IN ENGINEERING DESIGNS 


FOR MILITARY 


114 HP. 11,000 CFM. CIRCULATOR 


Suitable for use in steel mills, foundries, 
shipholds and forge rooms, meat packing 
and cold storage plants, freezers, dairies, 
as well as for cooling condensers, am- 
monia compressors and transformers, this 
electric fan consists of a heavy gauge 
welded steel housing, mounted on an ad- 
justable pedestal which may be tilted 60 
deg. up or down. 

It is driven by a direct connected, ball 
bearing motor. The fan blade is of heavy 
steel, die cut, die formed and carefully 
balanced. It is made in three sizes: b8 in., 
34 hp., 6000 cfm. motor; 24 in., 114 hp., 
9000 cfm. motor and 30 in. 114 hp. 11,000 

cfm. motor. 


Chelsea Fan & Blower 








FEBRUARY 1944 

















ELECTRICAL ENERGY AT WORK IN ENGINEERING 


Morris Machine Tool 


44-SPINDLE MULTI-PURPOSE MACHINE 


For drilling, reaming, boring and spotfacing, this two way 
machine has 44 spindles mounted in cluster heads on two 
hydraulic units. The work is mourted in the center of the 
machine in fixtures on a hand indexed turret. Some of the 
holes are drilled and reamed in line from both sides. 

The electric circuit is so arranged that the one unit comes 
in for a given distance before the other unit starts for- 
ward, completes its cycle and then the other unit drills 
and reams the holes through and returns to -starting 
position. Both units cen be returned to the starting 
position any time’ during the feeding cycle should it be 
necessary. Several safety features are incorporated in the 
design of this machine, one is a safety switch operated by 
the locating plunger on the turret. The turret must be in 


the proper position and the plunger in place before units 
can be started forward. 

A mechanical safety is built into the machine to prevent 
any interference of tools when drilling through the holes 
from opposite sides. If there is failure of any hydraulic 
or electrical equipment during the feed cycle, the inter- 
fering device prevents the unit from feeding forward. 
The coolant pump is automatically started at the begin- 
ning of each cycle. 

All electrical functions are controlled from a central push 
button station near the operator. A 714 hp. motor is used 
to drive each hydraulic unit on which the spindle clusters 
are mounted. A time delay switch is used to take care of 
the spot facing operation. 





C. F. Pease 


WHITEPRINT DEVELOPER 


This table model machine for dry de- 
veloping whiteprint reproductions of 
engineering drawings and tracings is a 
developer only, with two production 
speeds—four and eight ft. per min. It 
is easily operated and can be used in 
conjunction with any blueprint or di- 
rect printer of the dry process type. 

Features are easy accessibility through 
quickly removable sheet metal guards, 
compactness of design and two forward 
speeds. It is available in two sizes, 42 





COORDINATES MULTIPLE 
MICROPHONES 


This relay and busy signal 
.control box is connected to 
microphones in rack and panel 
amplifier sound systems. Itis 
installed with microphones in 
such locations as guard houses, 
reception desks, telephone 
switchboard and at plant 
broadcasting centers, to co- 
ordinate the operations of 
multiple microphones and 
provides an instantaneous 
method of cutting in on cen- 
tral plant sound systems. A 
busy signal light eliminates 
interruption from other micro- 
phones in the same system. — 
Talk-switch prevents acti 
dental broadcasting of un- 
wanted sounds, provides auto- 
matic plate voltage relay con- 
trol, reducing wear on ampli- 
fiers, and automatically cuts 
off music broadcasting when 
paging is desired. The unit is 





and 54 in. Saeoat . suitable for wall mounting. 
Executone ‘ 
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DESIGNS FOR MILITARY AND CIVILIAN NEEDS 


KELVIN BRIDGE OPERATES ON AC. 


Useful for routine measurements in pro- 
duction or in the laboratory on low-resist- 
ance elements such as fuses, fuse clips, 
switch contacts, wire, bonds and other 
similar items this Kelvin Bridge has a 
source voltage of only 0.05 and the bridge 
source voltage is 60 cycle ac. instead of the 
usual de. 

Anelectron-ray null indicator has been sub- 
stituted for the conventional galvanometer 











Adel Precision Products 


VANE-TYPE, FLUID METERING PUMP 


For use in aircraft, anti-icing sys- 
tems, for the protection of wind- 
shields, carburetors, propellers and 
for general industrial use in the 
pumping of light fluids at discharge 
pressures up to 150 psi., this fluid 


present in the following capacities: 
2.5 gph. dual outlet; 5.0 gph. single 
outlet; 4.0 gph. dual outlet; 8.0 gph. 
single outlet; 15.0 gph. single outlet 
and 30.0 gph. single outlet. 

Capacities are nominal values for a 





D0! metering pump is of the direct drive, discharge pressure of 20 psi and 3 in. 
rotary vane type. Hg inlet suction head. Pump is 
It provides metering of fluid from capable of continuous operation at 
two discharge outlets, thus making a discharge pressure of 100 psi. De- 
it possible to deliver identical quan- signed for operating temperatures 
tities of fluid to two different loca- as low as —80 deg. F. Provided for 
| tions at the same time. Available at ac.-dc. operation at 24 volt. 
Industrial Instruments 
and the entire equipment is completely 
self-contained in a single cabinet, requiring 
no outside accessories such as batteries. 
Operation is reduced to utmost simplicity 
and directness, since measurements are 
obtained by the rotation of a single dial 
directly calibrated in resistance, the dial 
readings being multiplied by a factor de- 
termined from the setting of the standard 
LE resistance switch. 
The overall accuracy is within plus or 
minus 2 per cent except for resistance 
= values below 0.0005 ohm. The accuracy at 
to the lowest resistance that can be measured, 
nal 0.0001 ohm., is within plus or minus 5 per 
bis cent. The standard resistor decade DR-20 
he supplied with this instrument has 10 set- 
ia tings of from 0.001 to 1.0. The instrument 
he can be operated by unskilled personnel at 
nt high speeds—up to several hundred tests 
om per hour with suitable test fixtures. 
of 
nd 
us 
n- 
A 
res 
ce RPM. ACCURACY TO 1 PERCENT Ideal Commutator Dresser 
Ci- 
n- Consisting of a small generator is mounted on precisior sealed ball meter case provides for easy chang- 
0 coupled electrically to an electric bearings and capable of continuous _ing from “‘Hi” to “Lo” range. 
n- meter this self-energized electric operation at any speed within limit Meter and generator are designed as 
li- tachometer provides a new step in of the meter. The indicating instru- distinctly separate elemtnts and 
ts speed measurement for all testing, ment is a rectifier type, including a coupled together by a precision made 
en laboratory and production require- sturdy movement. The meteris pro- bayonet lock. The instrument is 
is ments and can be used as “hand vided with two scales—‘Hi” and available in two sizes for 0 to 2500 
g: type” or “separable type.” “Lo.” The “Hi” scale indicates the rpm. and 0 to 5000 rpm. Accuracy is 


The generator itself consists of a 
small, permanent magnet rotor which 


maximum reading obtainable. A 
small switch incorporated in the 


. 


_ to plus or minus 1 per cent of full 


scale deflection. 
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‘vertical spindle rotary surface 
























300 TO 3500 CYCLE POWER SOURCE 


This electronic generator, capable of delivering 
power with good regulation and waveform over a 
frequency range of 300 to 3500 cycles, is partic- 
ularly well suited for specification by engineers 
requiring test power at various loads through a 
wide frequency range. Aircraft radio installa- 
tions can be tested in the plane, or serviced in 
the repair shop, without resorting to aircraft 
power supply and it may also be used for testing 
transformers and condensers. 

This electronic generator includes a variable- 
frequency oscillator, followed by several driver 
stages. The output stage employs a pair of 833-a 
tubes. A special control circuit is incorporated 
which maintains output voltage at a substan- 
tially constant level from no load to full load. 
Power output of the generator is 1400 watt at 120 
volts, rms., with a load of unity power factor. 


Communication Measurements 


FOR HIGH PRECISION 
VERTICAL SPINDLE GRINDING 


To insure precision and long service 
the structural proportions of this 


grinder are considerably heavier and 
stronger than conventional types. 
The 30 in. rotary magnetic chuck is 
equipped with a demagnetizing 
switch and is traversed into grinding 
position by push-button control. The 
grinding wheel head has hand power 
or automatic traverse with power 
being furnished by a 2 hp. 900 rpm. 
motor. The motor driven wet grind- 
ing system includes a coolant pump 
driven by a % hp. motor. The ma- 
chine is equipped with a rugged 
swing arm wheel dresser, ammeter 
for determining the cutting action of 
the grinding wheel, flood light and 
other accessories which aid in grind- 
ing to close tolerances. 


Hanchett Mfg. 
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DESIGNS FOR MILITARY AND CIVILIAN NEEDS 


Standard Electric Time 


TO DETERMINE AVERAGE SPEEDS OF ROTATION 


Consisting of three instruments: an indicating tachometer, a 
revolution counter and an electric timer, all mounted on a 
lf in. thick steel panel, this chrono-tachometer measures the 
average speed of rotation. , 

The indicating tachometer is used for throttling the prime 
mover to the speed range desired. Precision speed determina- 
tions are made with the revolution counter and timer by the 
integration method. The accuracy is within 10 rpm. from 
0-3500 rpm. The revolution counter is driven by a three-phase 
synchronous motor through a worm and wheel reduction. 

There is an ultimate reduction of 100:1 between the prime 
mover crankshaft and the faster hand on the revolution 
counter. The dial of this instrument is calibrated in units of 
1/5 revolution to a total of 6000 revolutions; the instrument 


Among the various tests it 
is possible to make with 
this propeller governor 
test stand are internal or 
external leakage under 
any operation; complete 
range of propeller control 
checked from low pitch to 
full-feathering; various 
capacity and recovery 
checks, pressure and relief 
tests, and all types of ad- 
justment allowances under 
both automatic or manual 
control. The governor be- 
ing tested actually con- 
trols the speed of the driv- 
ing unit—a 5 hp., variable 
speed electric motor with 
a range of 900 to 3600 rpm. 
Speeds may be set by re- 
mote push buttons. 

Automatic or manual 
selection may be made 
through the means of a 
six-way selector switch on 
the instrument panel. : 2 
Airplane Mfg. & Supply. 


MEASURES VACUUMS TO 0.01 MICRON 





25 GOVERNOR TESTS ON ONE STAND 








then repeats. An electrically controlled friction type clutch is 
integrated within the mechanism. A collet, of oilless bearing 
stock, is driven by the prime mover and a U-shaped spring 
gripping a groove in the periphery of the collet causes the 
hands of the revolution counter to totalize when the electric 
circuit is energized. The hands stop and the clutch slips when 
the electric circuit is de-energized. 

The instrument will measure accurately to within 4 crank- 
shaft revolution per clutch operation. The hands are restored 
to zero by turning the manual reset knob on the front of the 
panel in a clockwise direction. The electric timer is powered 
by a heavy duty slow speed synchronovs motor equipped with 
ball bearings. The faster hand revolves at the rate of one 
revolution per 0.1 min. when the electric clutch is energized. 
The dial is calibrated in units of 0.001 min. and totalizes to 
10 min. before repeating. The electric clutch is identical with 
the one used in the revolution counter. The timer movement 
is equipped with a pair of automatic contacts that open 
momentarily each time the faster timer hand passes zero. 
Automatic stopping of the revolution counter and timer is 
thus provided in units of 0.1 min. The power switch is mounted 
on the front panel and disconnects excitation from all parts. 
Beneath the power switch is located the reversing switch 
which interposes two of the three phases of the self-generating 
synchronous units in order that the revolution counter and 
tachometer will run in the correct direction regardless of the 
direction of prime mover rotation. This is occasioned by the 
use of double ended dynamometers. 

The self-exciting generator is located at the prime mover and 
may be screwed or bolted direct to prime mover or connected 
by other means. 


During manual operation, 
indicating lamps on the 
panel inform the test oper- 
ator whether the governor 
is over or under speed. 
Flight conditionsaredupli- 
cated by heating the oil 
(SAE No. 50) to 160deg. F. 
Tell-tale lamps indicate 
the temperature for test- 
ing at all times when in 
operation. A hydraulic 
system is incorporated in 
the stand particularly to 
suit the requirements of 
Hamilton hydromatic 
governors. 

Both high and low pres- 
sure pumps are part of the 
equipment. Tests of leak- 
age and capacity are meas- 
ured by flow meters. Ca- 
pacity tests are registered 
in gpm. by an indicating 
dial on the panel, while 
flow and leakage are total- 
ized in quarts. 





For measuring the degree of vacuum in a system, this elec- 
tronic ionization gauge gives a continuous reading and will 
take a variety of tubes with simple adjustment. It is easy to 
set up. Just connect monometer tube (included with each 
gauge) to manifold and plug in. Left-hand meter is for simple 
setting of ionization current. Right-hand meter gives con- 
tinuous reading of degree of vacuum. 

The instrument has four ranges and measures down to 0.01 
micron, 117 volts, 60 cycles ac. Stability is maintained by 
adequate bleeder current and voltage regulators. Set is fur- 
nished complete with connecting cables and monometer tube, 
1-5Y3G, 1-2051, 2-VR150-30, 2-7B4 and 2-7C7 tubes. Avail- 
able in stationary or portable models. 





General Electronics 








VARY 1944 












of ELECTRICAL MANUFACTURING. 


A summary ot current news releases 
a b b ffecti 
y government bureaus as affecting 
\ the products, activities, interests 
and cooperative action of the readers 


Civilian Goods. Based on future plans of the armed 
forces the Office of War Information reveals that 7 bot- 
tlenecks block renewed manufacture of civilian goods. 
It listed them as forgings and castings, certain diesel 
engine parts, bearings, gears, valves, electric motors 
and manpower. Unless the war in Europe “should 
take an early decisive turn in our favor, ending hos- 
tilities not later than June or July” the OWI stated no 
considerable cutbacks in war output for resuming manu- 
facture of civilian goods could be scheduled this year. 
Cutbacks so far have resulted from changing military 
requirements or from overproduction of some raw 
materials and equipment. Any civilian manufacture 
this year beyond the two million electric irons already 
authorized, according to the consensus of Army and 
civilian war officials, will be confined to goods neces- 
sary to maintain the civilian economy. WPB asserts, 
for instance, that the overtaxed railway and motor 
transport systems, as well as the heavy war industries 
must have first call on replacements and maintenance 
equipment. Among major items, it seems likely now, 
according to OWI, that some electric refrigerators and 
stoves for war housing will be produced in 1944, de- 
pending on facilities and continued easing of metals. 
The overall war production program meanwhile is ex- 
pected to be 17 per cent greater than in 1934. The 
Navy reported its portion, for 1944 will be $16 billion 
—almost a third greater than last year. The War De- 
partment announced its portion also would be larger. 


Abolition of Rubber Control. The recently an- 
nounced abolition of the regulatory functions of the 
International Rubber Regulations Committee and its 
transformation into an advisory body in which all major 
producing and consuming countries will have a voice is 
clearly aimed at getting an early foothold in the Amer- 
ican Market now supplied by synthetic production and 
to a small extent, by subsidized natural rubber output 
from Latin America and Africa, whose countries were 
not signatories to the old international agreement. The 
British, Dutch and Indian groups which controlled the 
bulk of the world’s rubber supply before Japan ab- 
sorbed up most of the producing areas in the Far East 
have made a major bid for the biggest post-war outlet 
in the world, the United States Market. 


Machine Tool Shipments. _ The trend of decreasing 
shipments of machine tools, which has been apparent 
since December, 1942, when a peak value of $131,960,- 
000 was reached, continued in November. The decline 
in November shipments was about eight and a half 
per cent compared with October. Shipments totalled 
$71,543,000, against $78,312,000 in October, the Tools 
Division of WPB reported. Total firm orders received 
in November were valued at $37,705,000, an increase of 
eight per cent over the $34,907,000 October total. Can- 
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cellations were $5,979,000, compared with the October 
cancellations of $4,071,000. Net new orders for No- 
vember (total orders less cancellations) totalled $31,- 
726,000 compared with $30,800,000 in October. The 
backlog of unfilled orders at the end of November was 
$245,571,000, a decrease of 14.3 per cent from the 
October backlog of $286,600,000. The November back- 
log represents a production of approximately seven and 
two-thirds months’ at the November rate of net new 
orders, or about four and a half months’ production at 
the November rate of shipments. 


Contract Termination Program. A blueprint to 
guide their planning for the time when all or part of 
their work is shut off is now offered holders of Gov- 
ernment fixed-price war contracts. It is in the form 
of a standard contract termination clause, drafted by 
Bernard Baruch and John Hancock, and ordered placed 
in new supply contracts. Implementing it, is a state- 
ment of principle to be followed in determining costs. 
The arrangement is neither perfect nor complete, all 
parties agree. Yet to come are rules and regulations to 
be issued by Government departments setting forth 
the details of what now is a general outline. It is con- 
tended that while differences may exist between the new 
clause and prior termination methods, and imperfec- 
tions may be noted as it applies to individual contrac- 
tors, there will be an ultimate overall gain through a 
unified, simpler and speedier procedure for settling con- 
tracts. In general, the termination article sets forth 
two things: 1. Obligations imposed on a contractor 
when the Government tells him to stop work. 2. Method 
of finding out how much money is coming to him. The 
authors of the plan acknowledge that the action just 
announced ‘is merely a segment of the vast termination 
picture. Such problems as payments, loans, settlement 
procedures, the keeping of adequate records, the special 
problems of subcontractors, appeals, company-wide set- 
tlements, the disposal of property and the need for 
legislation now are being studied, it is said. Their 
letter to Judge Byrnes set forth a fourfold objective in 
connection with these considerations: Application of 
the termination article to subcontractors, quick payment 
of what the Government owes, provision for adequate 
records to prevent and detect fraud and the prompt 
clearance of Government-owned material from war 
plants, possibly within 60 days after the filing of in- 
ventory lists. Here are nine steps which the article 
requires of a contractor when his contract is terminated: 
Stop work on the date specified; place no further or- 
ders for materials, etc., except those required for un- 


terminated work; terminate all orders and subcontracts. 


on thé contracts halted; assign to the Government all 
right, title and interest in such subcontracts; settle all 
claims arising out of terminated subcontracts “with the 
approval or ratification of the contracting officer to the 
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extent that he may require, which approval or ratifica- 
tion shall be final for all purposes of this article” ; 
transfer title and deliver to the Government fabricated 
and unfabricated parts, work in process, etc., and plans, 
drawings, etc., connected with the work; do his best to 
sell, under the direction of the contracting officers, the 
items described in the paragraph above, except that the 
contractor is not required to extend credit and may 
purchase such property himself; complete unterminated 
work and take any action necessary to protect and pre- 
serve property in which the Government has an interest. 
The amount due the contractor may be determined in 
two ways. He may confer with the contracting officer 
and work things out by agreement, including “a rea- 
sonable allowance for profit”; or, failing this, he may 
resort to a formula. The formula provides for three 
elements : First, the contractor shall be paid “forthwith” 
for completed articles delivered and accepted, at the 
contract price. Second, he shall be reimbursed for cer- 
tain items of cost, plus a “fair and reasonable” profit 
allowance not td exceed 6 per cent of a portion of such 
costs. Third, he may receive the reasonable cost of 
taking care of Government property, plus any expenses 
incidental to the determination of amounts due by virtue 
of the termination. 


Tax Reforms. <A comprehensive survey of taxation 
embracing recommendations for sweeping reforms pre- 
sumably designed to encourage post-war business has 
been submitted to Congress. The study was prepared 
by Lewis H. Kimmel for the Brookings Institution 
collaborating with the post-war economic policy and 
planning committee of the Senate headed by Senator 
George. The chief suggestions made in the report 
call for: 1. Post-war repeal of the excess profits tax, 
but not necessarily immediately after’ hostilities end. 
2. A single normal tax, applicable to corporations and 
individuals alike. 3. Temporary special treatment for 
new manufacturing industries. 4. Elimination of tax 
discrimination against venture capital and enactment of 
an opposite policy-favored treatment for equity invest- 
ment in order to encourage risk-taking. 


Metals and Minerals. ‘The creation of a new office 
for metals and minerals to handle all problems of 
metals, including the surpluses developing beyond mili- 
tary needs has been announced by Donald M. Nelson, 
chairman of the War Production Board. Arthur H. 
Bunker was named vice chairman and will bring metals 
and minerals under a single control. Mr. Bunker will 
assume the direction of the steel, copper, aluminum 
and magnesium divisions, the Minerals Bureau and 
the Minerals Resources Co-ordinating Division with 
its related committees. Mr. Bunker has been associated 
with war production since December 1941. 


Packaging and Labeling Machinery and Equip- 
ment Industry. Supervised by Government presiding 
oficer, W. Eugene Blauvelt, of WPB, the following 
members now constitute the industry advisory commit- 
tee for packaging and labeling machinery and equip- 
ment: Charles L. Barr, F. B. Reddington Co.; H. H. 
Leonard, Consolidated Packing Machine Co.; John P. 
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Corley, Miller Wrapping & Sealing Co.; H. A. Miller, 
Burt Machine Co.; L. F. Blackwell, Pneumatic Scale 
Corp.; G. A. Mohlman, Package Machinery Co.; H. L. 
Green, J. L. Ferguson Co.; Louis R. Maskat, Triangle 
Package Machine Co.; Wallace D. Kimball, Standard 
Knapp Corp.; Carl E. Schaeffer, Stokes and Smith 
Co.; C. H. Lambelat, New Jersey Machine Co.; E. G. 
Staude, E. G. Staude Manufacturing Co.; H. R. Stew- 
art, Economic Machinery Co.; M. H. Pendergast, 
Lynch Manufacturing Corp.; and O. W. Wikstrom, 
U. S. Automatic Box Machine Co. 


Stricter Control of Plastics. Announcement has 
been made by WPB that expanded military needs for 
certain plastics will require additional control which will 
cut the amounts available for civilian goods. Stricter 
controls will be applied to cellulose acetates, acetate 
butyrate, polystyrene, phenolic and urea formaldehyde . 
plastics, it was stated. Allocations for these types of 
plastic will be largely restricted to vital uses, the pro- 
duction agency reported. 


Commercial Refrigerators and Electric Water 
Coolers. WPB has announced specifications for the 
production of commercial refrigerators and _ electric 
water coolers for-land use. “Reach in and walk in” 
refrigerators formerly were restricted in manufacture 
and electric water coolers were manufactured only for 
ship use. These restrictions were removed on August 
10 by amendment of Order M-38. Today’s action, 
amendment of Order L-126, sets up specifications for 
the manufacture of refrigerators and water coolers. The 
action was taken by adoption of Schedules L and V to 
Limitation Order L-126. 


Additions to List of Critical Occupations. The 
jobs of all-round repairmen of electric-motor equipment 
and all-round repairmen and installation men of oil 
burner equipment have been added to the list of crit- 
ical occupations the War Manpower Commission has 
announced. Workers possessing skills in critical oc- 
cupations are subject to particular consideration in con- 
nection with Selective Service classification and in con- 
nection with selective placement activities of local 
United States Employment Service offices. The pro- 
duction of paint spraying equipment has been inter- 
preted to be embraced within the Essential Activities 
of Group No. 15, production of industrial and agricul- 
tural equipment. 


Processing Machinery or Equipment. The War 
Production Board has taken action to facilitate the in- 
stallation of processing machinery or equipment, or the 
relocation of any machinery or equipment within cer- 
tain plants, if the cost of the installation materials is 
less than $500. This move was accomplished by is- 
suance of Direction 2 to Conservation Order L-41 and 
Direction 15 to CMP Regulation No. 5. Permission 
to install processing machinery or equipment or to re- 
locate all kinds of machinery or equipment is limited to 
factories, plants and other industrial units having a 
productive floor area of 10,000 sq. ft. or more which do 
not make products listed on Schedule A of L-41. Under 
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Direction 15 to CMP Regulation No. 5, MRO ratings 
and allotments may be used by persons on Schedules 
1 and 2 of the Regulation to get the installation mate- 
rials required for these jobs. The amount spent in 
construction permitted by Direction 2 is not limited to 
and need not be deducted from the amount allowed 
for construction under paragraph c of L-41. 


Radio Tubes. The Electronics Distributors Industry 
Advisory Committee at a meeting with WPB repre- 
sentatives in Washington has urged the developmient of 
a program to provide dealers with more balanced stocks 
of radio tubes for civilian use. The committee was of 
the opinion that wider distribution of non-military re- 
ceiving tubes for household sets would be accomplished 
if the interchange of various types of such tubes be- 
tween manufacturers and the pro-rating of tube sup- 
‘plies among distributors on the basis of their 1941 
deliveries could be accomplished. This would not in- 
crease the number of tubes available for civilians, but 
would improve distribution. Some manufacturers now 
supply tubes to distributors on the basis of precedence 
of orders, although others have been using the proposed 
pro-rata distribution system voluntarily. The commit- 
tee recommended that a task group be appointed to 
make suggestions to WPB on the redistribution of ex- 
cess stocks of electronic components no longer required 
in military programs. 


Appliance Repair Services and Overtime. Two 
methods that may be used by service shops in the vari- 
ous repair trades in setting charges to customers to 
offset increased costs resulting from the payment of 
overtime wage rates were outlined today by the Office 
of Price Administration. . They apply to all suppliers 
of services whose prices are based on an hourly charge 
to customers for labor under the terms of the Services 
Regulation No. 165. First, an additional charge is 
permitted for work done in overtime hours, which may 
bear the same ratio to the regular hourly charge that 
the overtime wage rate bears to the regular wage rate, 
providing the customer requests this overtime service 
and is willing to pay extra for it. Thus, if a shop pays 
time and half for overtime it may charge 1% times its 
regular charge for work done in overtime hours, pro- 
viding this is agreeable to the customer. Under the 
same conditions, if it pays double time for overtime, it 
may charge double the regular hourly rate for over- 
time work. This method does not always work out 
well in practice, since it is not easy to determine 
exactly which hours in a work week are to be consid- 
ered as overtime hours. To overcome these difficulties 
and at the same time to permit these establishments to 
absorb the additional costs a second method is per- 
mitted. Under the second procedure, an upward ad- 
justment of the regular customer’s hourly charge may 
be made in an amount that approximately represents 
the additional overtime cost. Where this method. is 
used, all jobs are priced on the same basis during the 
full 48 hours of the work week, and each customer, by 
paying slightly higher prices, absorbs his share of the 
extra cost. A shop must choose one or the other of 
the two methods for all work done within a 48-hour 
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week, and cannot use both for that period. However, 
it may use the second method for 48 hours and the 
first method for any additional overtime hours be- 
yond 48. 


Priorities Regulations. Rules applicable to the oper- 
ation of the Priorities System, as detailed in Priorities 
Regulation No. 3, have been modified in order to make 
certain perfecting changes according to WPB. The 
amended version prohibits persons who supply mate- 
rials appearing on List B of the Regulation for ship- 
board use on blanket MRO preference ratings from 
extending the ratings which have been applied to them. 
Items appearing in List B of Priorities Regulation 
No. 3 may not be purchased with blanket MRO ratings, 
as a general rule, but the Regulation specifically per- 
mits the application of blanket ratings when they are 
purchased for shipboard use. In addition, the amended 
regulation points out that blanket MRO ratings may 
not be used to purchase items appearing in List B, ex- 
cept to the extent that the list specifically indicates that 
such ratings may be used. In this connection, List B 
is amended to permit the use of blanket MRO ratings 
of AA-2 or higher for the purchase of fluorescent light- 
ing fixtures as defined in Limitation Order L-78 and 
incandescent lighting fixtures as defined in Limitation 
Order L-212, and electric floodlights. The amended 
regulation also indicates that Lists A and B will be 
revised on or about the middle of every other month. 
The next revision of the lists will be issued about 
February 15. Priorities Regulation No. 13, governing 
special sales of idle and excess materials, has been re- 
vised, in order that all regulations issued prior to De- 
cember 22, shall have no effect on redistribution of such 
materials, WPB announces. The only exceptions to 
this general rule are Directive No. 16, governing air- 
craft inventory transfers and Order P-98-c, governing 
special sales in the petroleum industry. To find the 
rules governing a special sale of idle or excess mate- 
rials, there is no need to refer to any order or Regula- 
tion other than Priorities Regulation No. 13, outside 
of the two stated exceptions. However, in this regard, 
it is pointed out that orders issued after December 22, 
which may specially indicate that Priorities Regula- 
tion No. 13 has no effect, shall govern special sales of 
items which they may cover. The Regulation points 
out that special permission to sell idle and excess con- 
trolled materials for any permissible use under WPB 
orders and regulation may be granted by the regional 
offices of the WPB. In cases where such special sales 
are authorized, the buyer need not certify that he is en- 
titled to the material under CMP allotments nor need 
he deduct the amount of materials so acquired from his 
allotment account. In the case of copper or copper 
base alloy, such permission may be granted by the Re- 
gional offices only if the buyer has an allotment and 
an authorized production schedule for the product 
which he intends to manufacture from the excess or 
idle materials which he will acquire. Used material 
is no longer subject to restrictions on sales under 
Priorities Regulation No. 13, unless List A, attached 
to it, specifically indicates that used materials shall be 
(Continued on p. 198) 
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Electric Gaging lo High Accuracy 


ONTINUED and sustained improvement in the 
science of measurement is not only an exceed- 
ingly important factor in wartime but also in 

those longer sustained intervals of industrial progress 
that accompany days of peace. Technical difficulties 
allied with problems of accessibility and pressures have 
been one of the major hurdles for instrument devel- 
opment engineers. 

Through the use of master gage blocks and simple 
comparators of high amplification it has long been pos- 
sible to check external dimensions almost exactly. 
However, due to many difficulties, the art of measur- 
ing internally was far behind and only in the past few 
years has real progress been made in this field. Now 
it is possible to accurately check internal dimensions 
and the solution of this problem marks an important 
step forward in the science of measurement. 

The conventional method of using a plug gage of a 
predetermined size and trying it in the hole to check 
internal dimensions was long the most satisfactory. 
This method indicated to the inspector that a shaft of 
a given size would or would not enter the hole. How- 
ever, it did not reveal whether that hole was round or 
straight nor did it tell how much larger than the shaft 
the hole might be. 

To meet the need for a better and more accurate 
method of measurement Sheffield designed an adjust- 
able instrument of wide range for this job. For this, 
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Motor operation of elevating mecha- 
nism, accurate indications on an elec- 
trical instrument, pilot light check 
upon setups and pushbutton controls 
are some of the contributions of elec- 
trical ways to the unusually success- 
ful engineering design represented by 
the new Sheffield internal-external 
measuring instrument. Here is as 
much of the product development 
story as can be told for a high accu- 
racy device for wartime production. 





it was considered advisable to attempt to cover the 
range of 2 in. diam. up to 12 in. diam. by 13 in. 
deep. This earlier instrument was set up with paral- 
lels clamped to standard gage blocks to get a direct 


setting. A visual gage head was used as the means of 
comparison. On this model the table was moved up 


and down by a crank, allowing the inspector to explore 
any portion of the hole. 

A construction was employed that allowed both gag- 
ing fingers to move together a limited distance and the 
reading on the comparator was a result of relative move- 
ment of the two fingers. This eliminated the common 
objection that with a stationary finger the operator 
often put too much pressure on it and got inaccuracies 
due to deflection. In order to be sure that the gaging 
fingers were not moved out of the accurate gaging zone, 
a stop % in. high was mounted on the elevating plate. 
Then the pressure applied by the operator was always 
against the stop and the two fingers floated into a nat- 
ural gaging position. 


MAKING IT ALL-ELECTRIC 


XPERIENCE gathered from actual field service 
E of these first internal measuring instruments in- 
spired the objective of an entirely new and improved 
model, with the additional advantage of quick con- 
version to external measuring. For this it was de- 
cided that the range should be from % to 12 in. diam., 
allowing measurement of 1 in. into the hole. With 
an additional set of fingers the instrument would 
measure from % to 12 in. diam. and enter into the 
hole 2 in. Through the use of a third set of fingers, 
it could measure from 34 up to 12 in, diam. and enter 
the hole 3 in. All three sets of fingers were to be 
mterchangeable. 

To get light gaging pressure and prevent deflection 
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on the % in. fingers, as well as for cleaner design and 
easier reading, a newly developed motor operated ele- 
vating méchanism was to be incorporated. This latter 
was developed jointly by Westinghouse and Shefheld 
engineers. The linear scale, rapid response, extremely 
light gaging pressure and overall simplicity of this 
mechanism made possible many improvements and 
advantages on the internal measuring instrument such 
as stability in magnification, positive action of the indi- 















so that interpolated 


0.0000125 are possible. 


readings 


Despite differences of opinion with- 
in Government bureaus which con- 
trol the situation, it is unlikely that 
various restrictions will be eased to 
permit any increase in the produc- 
tion of products for civilian use until 
after the European invasion. At 
least, that is the way Washington 
news seems best interpreted. 
Speaking before a group of four- 
teen leading industrialists, on Janu- 
ary 17 in Washington, War Produc- 
tion Board Chairman Donald L. 
Nelson stated, “With our biggest 
battles coming up, this emphatically 
is not the time to divert any sub- 
stantial quantities of material, labor 
or facilities to less essential civilian 
production. There certainly cannot 
be any return to volume production 
of less essential goods until the war 
picture is a great deal clearer.” 
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cator and repeated accuracy of readings. 

The scale of the instrument has a range of 0.0012 
in. and is graduated in 50-millionths of an inch 
(0.000050 in.).. Markings are spaced far enough apart 


It was determined that an instrument of this range 
and universal use should be a floor model. 
of the varying weight of rings ranging from %4 to 12 
in. diam. it seemed desirable to raise and lower the gag- 
ing fingers, rather than the table as in the earlier model. 


[NTERBNAL external measuring machine (A) for high precision 

rapid gaging operations. Here shown checking a control 
diameter of a finished piece. This instrument, a redesign improve- 
ment with all-clectrical features, is based upon a fundamental 
floating reed principle. (B) Table removed to show general 
arrangement of parts. Note compactness and relative heavy 
construction as well as electrical take-off contacts at upper left 
(C) How external measurement feature may be used to check a 
tapered plug. This is a feature of unusual flexibility in such a 
production checking unit. Meter in the background is scale 
graduated in 50 millionths of an inch with interpolated readings 
to quarter divisions quite practical. The direct reading device 
oclow the meter is a height indicator showing inches, tenths and 
hundreds of inches at height of the gaging arms above the table. 


approximately 


Because 
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Frankly conceding that the situa- 
tion with respect to raw materials 
has changed substantially since 
many of the controls affecting non- 
military production were originally 
devised, Mr. Nelson as spokesman 
for WPB nevertheless dashed the 
hopes of the Office of Civilian Re- 
quirements for even a minor recon- 
version to civilian goods production 
prior to the invasion of Europe. 

Some materials which were ex- 
tremely scarce a year Or more ago, 
said Mr. Nelson, are now compara- 
tively easy ; on the other hand, many 
materials which were then easy are 
now very scarce. Consequently, 
WPB is making a number of redis- 
tributions of the use of these mate- 
rials and re-examining the various 
orders and controls determining 
the use of all these materials. 
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PRODUCTION OF MORE CIVILIAN GOODS MUST BE POST-INVASION 


Behind the announced decision 
apparently lies a major military and 
regulatory conflict. According to 
Washington reports, Army and 
Navy representatives claimed it 
would be a serious threat to Allied 
victory were consumer and durable 
goods production stepped up now. 
They fear public complacency at the 
moment when a great military ac- 
tion impends. The Office of Civil- 
ian Requirements would relax mate- 
rials controlled by L and M orders 
—those governing output of pro- 
duction of materials—and would 
speed reconversion without relaxing 
restrictions to the detriment of any 
military program. As OCR sees it, 
L and M orders could be eliminated 
altogether and production control 
still be maintained through’ alloca- 
tion of materials to manufacturers. 
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To eliminate vibration of cranking and permit the op- 
erator to concentrate upon the measuring, the instru- 
ment was designed so that the fingers would be elevated 
electrically rather than manually. 

The stop previously used to assure the operator that 
he was in the proper range was eliminated because of 
the difficulties encountered in measuring holes which 
were counter bored or had an excessive radius. This 
meant that a more accurate measuring area must be 
built into the device to locate the part in the proper po- 
sition and assure the operator he was measuring it 
accurately from such a base. 


LIGHTS SHOW CORRECT SET-UP 


WO RED lights are integrated beneath the meter 
from which the dimensions are read. Should the 
fingers be shifted too far to the right, that condition 
is indicated by a red light on the right side. If too far 
to the left, it is shown by the light on the left. When 
in the accurate measuring zone both lights were ex- 


FEBRUARY 1944 


tinguished. Between them is mounted a direct read- 
ing counter which tells within 0.010 in. how far the 
diamond points on the gaging fingers are inserted in 
the part being measured. All units that must be ob- 
served by the operator are located on one small panel. 

The controversial subject of the sine bar arrange- 
ment for leveling parts to be sure that measurements 
are taken square with the axis of the hole being checked 
was thoroughly explored and rejected. 

Because rings of extreme accuracy, such as are 
checked on this instrument must have one face flat and 
square with the hole for manufacturing purposes and 
as considerable error in squareness of face with hole 
is permissible before appreciable error in diameter 
readings occur, a specialized approach became pos- 
sible. Thus, the following chart was carefully figured 
and checked by actual trial. 
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c D | Difference 
1.750 | 0.625000102 | 0.000000102 
1.750 0 .625002551 0 .000002551 
1.750 | 0.625010204 0000010204 
4.000 | 3.000000094 0 .000000094 
4.000 | 3.000002344 0 .000002344 
4.000 3000009375 0 .000009375 
10 11.125 10 .00C0C00404 0 .0000000404 
10.000 | 0.COS 11.125 10 .CC00010099 0 .0000010099 
10.000 0.010 11.125 10 .000C040399 0 .0000040399 


| | | 








With the plans as outlined above, and some expe- 
rience of previous models in the field, a preliminary 
design was developed. After completion, the pilot 
model was built and put through numerous exacting 
tests. Certain shortcomings were corrected and’ the 
instrument was then turned back to the engineers for 
the final phase of designing. 

First the mechanical part drawings were turned 
over to the stylist and a picture-made for finished ap- 
pearance so the product would be similar to other in- 
struments manufactured by Sheffield. After this was 
done, the mechanical design was made to conform to it 
and detailed drawings were completed. A new instru- 
ment was built to check the design and detailed engi- 
neering, after which it was given exhaustive tests in 
the field. 

‘Performance met all requirements and these inter- 
nal-external measuring instruments are now used in 
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plants engaged in producing extremely important war 
materials of various kinds. 

As an internal dimension comparator this instrument 
can be used for checking master and working ring 
gages, for setting snap and length gages, and for 
other similar high precision work. An open hole may 
be checked to a depth of 3 in. from one side, the piece 
turned over, and an additional check of 3 in. made 
from the other side, or a total of 6 in. Taper, bell- 
mouth and out-of-round conditions can be discovered 
and measured. 

When used as an external comparator it will check 
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rounds, straights and tapers within a maximum dimen- 
sion of 11% in. This is one of the few instruments on 
which the small diameter of a taper can be easily and 
precisely checked. 

The gaging arms are raised and lowered by an elec- 
trical mechanism operated by two push-buttons. Au- 
tomatic stops prevent the arms from raising or lower- 
ing beyond 3 in. range limits. A direct-reading visual 
counter, graduated in hundredths of an inch, serves as 
an automatic height indicator, showing at all times the 
height of the gaging arms above the lapped table 
surface which serves as the precision base. 
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ELECTRICAL DIRECTOR AIMS ANTI-AIRCRAFT GUNS; TIMES SHELL FUSE 








A 


IFFERING radically from all 
other anti-aircraft gun direc- 
tors, because they have de- 

pended largely upon mechanical 
movements, a new development uses 
electrical circuits to make its calcu- 
lations. As demonstrated recently 
by the U. S. Army and the Bell 
Telephone Laboratories at Murray 
Hill, N. J., the director automatic- 
ally “averages out” momentary fluc- 
tuations relating to the human ele- 
ment in following of the path of the 
plane. It is based upon an electrical 
network which considers only the 
smooth rate reported over a period 
of several seconds. An anti-aircraft 
gun controlled and operated by this 
device is illustrated upon the cover 
of this issue of ELEctricaL MANvu- 
FACTURING. 

In operation, the time of flight of 
the shell to the predicted position of 
the target depends upon the follow- 
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ing variables ; muzzle velocity of the 
gun, temperature of the powder and 
number of times the gun has been 
fired. The path of the shell is also 
influenced by its drift (due to rifling 
of the gun), by the pull of gravity, 
by the varying density of the air and 
by the direction and velocity of the 
wind. The difference in the location 
of the tracker and the gun must also 
be taken into account. 

The electrical information derived 
by the computer is translated into 
mechanical movement at the gun to 
swing its muzzle automatically to the 
correct horizontal and vertical angle 
to score a hit. Not only must the 
computer make its calculations con- 
tinuously during the entire period 
the target is being tracked, but it 
must make constant and _ instan- 
taneous corrections for a number of 
factors. 


As illustrated. (A) An anti-air- 





craft battery equipped with the new 
electrical director. Left foreground, 
the tracker’ unit, whose telescope 
crosshairs are kept continuously on 
the target. Center, the height finder, 
working into but not a part of the 
director. Right, the computer unit 
which digests the information given 
it by the tracker and height finder, 
and controls the guns. 

In general terms, this (B) is how 
the electrical director works. An 
enemy plane (1) looms in sight. 
The crews of the tracker (6) and 
of the height finder (3) spot the 
target and follow it in its flight. The 
computer (7) of the electrical direc- 
tor instantly measures the position 
of the target and then predicts where 
the anti-aircraft gun (5) is to be 
aimed and how the fuse of the shell 
is to be set so that the shell will 
burst in the path of the plane at the 
predicted position (4). 
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Coaxial Cable 
4 Cuts Reflection Losses 
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IRTUALLY an essential to higher quality per- 

formance in many products and services involv- 

ing high frequencies, coaxial cable is still a rela- 
tively unfamiliar component for many engineers. War- 
time specification of this conductor-within-a-conductor 
type has boosted its production enormously. Peacetime 
will doubtless see it more generally integrated within 
many electronic products. 

Coaxial cable is available in designs which permit its 
use over wide ranges of frequency. Because of its low 
loss and complete shielding, it offers the ideal electrical 
connection between antennae and radio transmitters 
or receivers, and for interconnecting rf. circuits in 
transmitters, video equipment, and similar apparatus. 
As an example of its usefulness, types have been de- 
veloped to carry as many as 480 separate, simultaneous 
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SMALL co-axial sections such as this, for specification within 
instruments and similar high frequency equipment, derive 
flexibility from bead-type insulation covered by braid shielding. 
Edges of beads are discernible as angular points in contour of the 
curves. Termination means are added as may be required. 


telephone conversations. Such cables are also useful in 
the transmission of radio and television programs. Be- 
cause of its compactness, low loss and self protection, 
concentric, rubber-insulated power service cable is also 
widely used. 

Although coaxial cables are conveniently specified for 
terminated transmission lines on which no standing 
waves exist, recent developments in ultra-high-fre- 
quency technique have fostered their use as tuning ele- 
ments, phase shifters, impedance matching devices, and 
resonant elements in transmitting and receiving equip- 
ment. At high frequencies such parts are of moderate 
physical dimensions and freedom from interaction with 
other circuits permits use where lumped impedances 
would not be permissible. 





Use of high frequencies not only calls 
for a different approach to the prod- 
uct development engineer’s problem 
of circuit design* but it also requires 
some specialized types of components. 
Among the latter is coaxial cable 
which, whether in a section of foun- 
tain pen or of many miles length, 
serves to improve the performance of 
high frequency products or services 
wherever skillfully specified. Bring- 
ing called-for results to a variety of 
functional diversities they are C¢orre- 
spondingly available in a number of 
types, forms and offerings. 


PBR PRP PPP PPP PPP PPP PPP PP PPPP PPA 
* See,““Some Basic Resonant Circuit Facts,” August 1943 and 


“Radio Frequency Circuit Designing May Alter Some View- 
points,” October 1943. 
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Fundamentally the difference between an open wire 
and a hollow wave guide is that the electric and mag- 
netic fields about the former extend outward, whereas 
in the latter the fields extend inward from the conduct- 
ing surface. The concentric or coaxial transmission line 
is an intermediate form. Conductors of all wave guides 
and transmission lines are for the purpose of carrying 
charge and current to terminate the fields and to permit 
the existence of waves which are guided, and do not 
spread their energy uselessly through space. At high 
radio frequency the coaxial line is more desirable than 
the parallel open wire transmission line because it has 
negligible radiation loss. Also, coaxial lines are more 
efficient than hollow wave guides. 


MATHEMATICAL FORM IS SIMPLE 


HIELDED lines, consisting of an inner tubular 
conductor and an outer concentric shield, are com- 
mon to radio practice. Owing to the circular sym- 
metry of the line, the situation can be analyzed rather 
exactly by mathematics. At radio frequencies the re- 
sults are surprisingly uncomplicated. 
Propagation constant of any line is defined by (1) 
P=VR+jwLX VG4+jwC= VY ZY 
where R=series resistance per cm. length 
L=series inductance per cm. length 
G=parallel conductance per cm. length 
C=parallel capacitance per cm. length 
Z=R-+jwL=impedance per cm. length 
Y=G-+jwC=admittance per cm. length 
It has been shown that the complex number which is 
the propagation constant at rf. reduces to 
R GZ,  j2n 
(2) Piss tinrinpiotan 
2Z, Z h 
where R=series resistance per cm. length 
G=parallel conductance per cm. length 
Z,=characteristic impedance 
A=wave-length of the signal 
At lower frequencies the propagation constant is much 
more complicated. 
Characteristic impedance of a line is 


/ Z VR+jwL 


(3) L.= / —= 
VY VG+jwC 
by definition. It is a complex quantity, but at rf. since 


W becomes very large, it is for most practical purposes 
a real quantity, we & 


/ 
(4) Z.=,/ 
i 
In the case of concentric tube lines, the expression for 


capacitance per unit length is the familiar relation 
1 





(5) C= — 





e. S. U. 
b 
1 h A 
2 log. rE 


where a=outer radius of the inner conductor 
b=inner radius of the outer conductor 
Assuming the tubes are of negligible thickness, the in- 
ductance per unit length is 
(6) L = 2 log. —e. m. u. 
a 
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Such an assumption is permissible at rf. when the con- 
duction of current is essentially a skin effect. Upon 
substituting equations (5) and (6) in equation (4) with 
proper regard for units, a simple expression for the 
characteristic impedance at rf. is obtained 
b 
(7) Z, = 138 logy9 — ohm 
a 
Since resistance and inductance of both inner and 
outer conductors will vary with frequency because of 
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WAXED COTTON BRAID 
. WEATHER- PROOF DOUBLE LACQUERED BRAID 
On OMZ 
AVAILABLE types of coaxial cable include considerable 
variation in design between different sizes and different 
sources of supply. Here, (A) has a stranded inner conductor, 
bead-type insulator, braided outer conductor, waxed cotton 
-braid, and over all a weather-proof, double lacquered braid. 
In (B) the stranded inner conductor is No. 14 (19x28) tinned, the 
insulation is low-loss rubber compound, the shield is tioned 
copper, and the outer sheath is tough vulcanized rubber. OD is 


0.46 in. Item (C) is similar to (A) except for solid No. 12 
conductor and rubber covering. Its OD is 0.475 in. 























skin effect there are no general relations which can be 
used at all frequencies. High frequency resistance of 
concentric lines has been treated by a number of investi- 
gators. The asymptotic formula for resistance as the 
frequency is increased without limit is 


l l 
(8) R=y\ put e +- 4 10° ohm per cm. length 
a b 
where p=resistivity in e. m. u. 
u=magnetic permeability 
f=cycles per sec. 
a=outer radius of inner conductor 
b=inner radius of outer conductor 
For copper conductors this reduces to 


] l 


_— + 


a b 
Experimental data show that for frequencies above one 
megacycle and for several practical line- constructions 
this formula holds with a very useful degree of accuracy. 
Where inner and outer conductors are of metals of dif- 
ferent resistivity 


(9) R=4.15« 10° Vi ohm per cm. length 


(10) R=— vP,f+—vPif 


where P, and P, = pu of each metal. 

Leakage losses are nearly proportional to frequency, 
which is to be expected if for a constant voltage the 
dielectric absorbs a fixed amount of energy each cycle. 

If the inner conductor is stranded and the outer con- 
ductor braided, the above will be optimistic, since these 
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formulae do not take into consideration contact resist- 
ance between strands. This may be very important, es- 
pecially if the copper is dirty or becomes corroded or 
oxidized. It has been found that in coaxial cables built 
with 0.2 cm. diam. inner conductors, attenuation is about 
one decibel per 100 feet greater at 315 megacycles with 
a stranded inner conductor than it is with a solid inner 
conductor. 

When for economic reasons the diameter of the outer 


size for minimum attenuation. 
From equations (2), (7), and (8), the real part of 
the propagation constant can be written 


1 1 
* Gr 
R Vpuf \ a b 
= x 


(11) i = < 
the 276 





10-9 
logio b 

a 
neglecting leakage loss and assuming that both conduc- 
tors are made of the same material. Upon minimizing 
this expression with respect to a, the optimum ratio of 


(12) ae te 


a 
This ratio corresponds to a characteristic impedance of 
77 ohm. 





Ratio of wL 





is commonly known as the Q value and 


for a concentric transmission line with optimum ratio 
. b 

‘or 
a 


(13) QO = 8.39bvi x 10-2 

where b=inside diameter of outer conductor 
{frequency 

From this equation a very convenient nomagram can 

be constructed. 

Efficiency of transmission is defined as the ratio of 
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"TYPICAL attenuation characteristics of various types. of 

transmission lines compared visualizes some of coaxial 

advantages. Curve (A) represents a twisted pair of stranded 

conductors, (B) a twisted pair of solid No. 12, (C) a concentric 

No. 12 solid conductor with rubber fill and 1% in. braid, (D) a 

typical coaxial cable, and (E) a concentric No. 12 solid con- 
ductor in nitrogen-filled, 5g in. tubing. 


FEBRUARY 1944 








conductor is fixed, there is an optimum inner conductor - 


output to input power. For a mismatch of character- 
istic and load impedances as large as two to one, effi- 
ciency is 90 per cent or more of that which could be 
obtained with perfect matching. Velocity of transmis- 
sion in a coaxial cable is reduced by increasing the 
dielectric constant. 

Eccentricity of the inner conductor affects all the 
line constants. Radio Div., WPB has recently an- 
nounced that the statistical method has been used to lo- 
cate factors causing rejects in coaxial cable or in reduc- 
ing output in various components and has brought very 
important conclusions. Previously, the assumption had 
been that the most important factor influencing im- 
pedance was outside diameter of the cable. The statis- 
tical analysis shows this is of much less influence than 
had been supposed, while, on the other hand, the sym- 
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\Capacity | | 
Surge | | Bee. | D. B. | | Max. 
Fre- | Imped- | Power | Condrs.| Loss | Min. | Load 
quency | ance | Factor | (mmf. | Per | Q_ |Punct.|Capacity 
(Ke.) | (Ohm) |(Per Ct.)} Per Ft.) | 100 Ft. | Value | Volt. | (Wart) 
100| 67.8 | .69 | 28.0 | .031| 145. |40000-} 1000 
1500 | 69.3 .68 26.8 .225 148. 
10000 | 75.8 .060 16.6 .377 | 1665. 
40000 | 77.0 .060 15.9 .620 | 1607. 
100000 | 77.8 .060 15.0 | 1.06 | 1607. 

















(CHANGES in characteristics of a coaxial cable with frequency 
show suitability for specification at all frequencies in radio 
television, and frequency modulation ranges. 


metry with which the inside wire is placed in relation 
to the outer conductor is more important than was gen- 
erally believed. 

Attenuation in well constructed lines is proportional 
to the square root of frequency, inversely proportional 
to the diameters of the conductors (optimum ratio), and 
proportional to the square root of resistivity. Numer- 
ically, the loss for copper lines of optimum ratio, neg- 
lecting leakage, is 

decibels 

(14) . ate 

1000 ft. 





0.128 \/ freq. in megacycles 





b (inin.) 
MANY THINGS AFFECT CHARACTERISTICS 


Y USING the best grade of steatite insulation, one 

manufacturer has reduced insulation losses to neg- 
ligible minima. At 400 megacycles, for instance, cop- 
per loss per hundred ft. of 3 in. cable is 1.97-db. and 
insulation loss is 0.14 db. or 2.11 db. total. 

At all ordinary frequencies the conductor-resistance 
type of loss, which is largely the result of skin effect, 
predominates. It can be made as small as desired by 
selecting a cable of suitable diameter, since this loss 
varies inversely with the cable diameter. 

That high degree of isolation afforded by concentric 
tube lines can be destroyed by current from other 
sources flowing in the sheath. Grounds placed at fre- 
quent intervals are useful in reducing these currents. 

Concentric lines are more costly than open wire lines, 
but have very definite advantages. The-use of coaxial 
cable permits installation of a number of radio units in 
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REPRESENTATIVE COAXIAL CABLE FACTS 


MECHANICAL PROPERTIES 


casting as well as many im. 
portant military functions, 





the slight reflections caused 














































































































Outside | | | by line irregularities should 

Diameter (in.) %1%|% | % | % 113% 11% | 2% | ™M% | 2% | 4K be considered. To minimize 

Temper Soft | Soft | Soft | Soft | Hard | Hard | Hard | Hard | Soft | Hard | Hard reflections at 18 well to use 

| right angle bends instead of 

Bending | | junction boxes, and to use 

Radius (in. ) 5 6 6 2 | «0 my »” soft-temper cables for multi- 
Standard | | | | ple changes in direction. 

Length (ft.) 100 | 100 | 100 | 75 | 20 | 2 | 20 20 | 20 20 | 20 In selecting a coaxial ca- 

Weight, Lb./Ft. | .083 159 | 326 | .498 | .531 | .805 | 1.11] 1.71 | 2.17 | 2.32 | 3.58 ble, the primary considera- 

saan | tion is usually prevention of 

ter | y ry 

Thickness (in.) | .025 | .032 | .032 | .040 | .045 | .042 | 049 | .058 | 070 | .065 | .058 flash over, with an adequate 

factor of safety. Of almost 

Diameter Inner | equal importance, however 

Gi yy V4 8% 1 5X 54 5% 1K F . , 

Conductor (in.) | .051 | .081 | .162 | } A % | | 4 | * & s 6 Ss the eutter of resisting to- 

Inner Wall Solid | Solid | Solid | | | tal loss to a reasonable value, 

Thickness (in.) #16 | #12 | #6 | .025/| .025 | .025/ .025| .028 | .040 | .028 | .035 taking into account the 

wire | wire | wire | ; , 

| length of line to be used. In 

a0 “a Ee ae: SOR - | " - = almost every case it will be 

pacing Cin.) get Shee as | | found that a cable selected 

to restrict transmission loss 

to an economically justifi- 

ELECTRICAL PROPERTIES able value is several times 

larger than a cable selected 

Surge Impedance | 67 | 72 | 65 | 64 | 66 | 72 | 65 68 62 80 73 on the basis of flash-over 

db. Loss* 1.31] .98 | .46 | .33 | .33 | .20] .17 | .13 | .13 | .11 | 07 alone. In dry locations, and 

with a properly terminated 

Capacity , Rl nal Bra line, there will be no danger 

Mmfd/Ft. 18.5 | 16.1 | 17.9 | 17.3 | 15.9 | 14.7 | 16.2 | 15.4 .7 | 13. , of flash-over if the power is 

Inductance kept below twice the rated 

Microhenry/Ft. | .0840} .0824| .0760| .0708| .0702| .0756| .0684| .0715 | .0708 | .0847 | .0778 value. For conservative op- 

Velocity* 82 | 88 | 87 | 92 | 95 | 96 | 97 | 97 | 89 | 96 | 96 eration, however, the rated 

ma powers should not be ex- 

Max. Power, 100 | 250 | 1000 | 2500 | 2500 | 5000 | 5000 | 10,000 | 10,000 | 25,000 | 50,000 ceeded. It can be demon- 

Watt (RMS) 
strated that 30 ohm cable 
Efficiency has a higher flash-over rat- 
. 97 98 ; 
At 100 Mc 71 78 89 92 92 95 96 97 97 ing than any other and there 












































Tt Loss in db per thousand feet at one megacycle, when properly 
terminated. 


* Velocity of propagation, per cent of free space velocity. 
*For 100 ft. line terminated in surge impedance. 


a single structure without cross talk. Coaxial cable 
connecting an antenna with receiver or transmitter pro- 
vides complete isolation of it from the transmission line 
and apparatus, and also isolates the line from static in- 
terference. 

Use of dry nitrogen in coaxial cables installed out- 
doors or in damp locations is strongly recommended. 
Used at a pressure of 20 to 25 Ib. it prevents entrance 
of moisture and prevents condensation as well. Cables 
under gas pressure can be operated with higher peak 
voltage than ungassed lines because of increased resist- 
ance to electrical puncture. Where extreme reliability 
is desired, use of gas equipment is cheap insurance 
against failures. 

Standard coaxial cables may be used as conventional 
transmission lines, but as the frequency is increased 
irregularities resulting from the presence in the line of 
junction boxes, expansion joints, and other fittings be- 
come more noticeable. Below 100 mc. these effects are 
very small, but in television and high quality FM broad- 
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are instances, as in high fre- 
quency induction furnaces 
where it is wise to select this type of cable for the addi- 
tional factor of safety afforded. Such a cable is ordi- 
narily recommended for use where the terminating or 
load impedance is subject to a wide variation, a condition 
which might produce “hot spots” or voltage maxima on 
the line. 

Coaxial cables are made in a variety of rigid and 
flexible forms. One manufacturer offers one with a 
specially shaped bead to center the inner conductor. The 
bead provides a maximum amount of air insulation 
around the conductor, yet presents a smooth round outer 
surface in continuous length along the conductor. These 
beads are made of polystyrene or steatite depending 
upon the required characteristics of the cable. Low- 
loss natural rubber compound has been developed and 
is used to manufacture extra flexible cables where a 
rather high capacity is required. 

Another manufacturer has available a new synthetic 
elastometer of the hydrocarbon type, especially de- 
signed to replace rubber in many applications which are 
vital to the war effort. Its excellent electrical and me 
chanical properties, low temperature flexibility, resist: 
ance to oxygen and ozone, and low cold flow at elevated 

(Continued on p. 186) 
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Why you should plan NOW 





to use Polystyrene 


Huge war output of styrene holds this promise to Polystyrene users—a 


Today, all of us have but one objective—the winning 
of the war. Tomorrow we also have a great respon- 
sibility in the return to a peacetime economy—the 
responsibility to produce more and better products 
at a lower price. For these reasons plan now to use 
Styron (Dow Polystyrene). Large production facili- 
ties will make this versatile plastic available in a 
quantity, of a quality and at a price to meet the 
exacting needs of a product-hungry world. 


The qualities of Styron have long since proved them- 


(DOW POLYSTYRENE) 


top-ranking plastic—at a low price—for volume production. 


STY RON 


EE i ee 


selves in costume jewelry, colorful dishes, low-cost 
optical lenses, in precision products demanding low 
water absorption, in acid-resistant bottles and clo- 
sures, and in high frequency electrical equipment. 
These are but a few jobs where Styron stands out. 
They suggest Styron’s adaptability and wide range 
of usefulness. New forms will also be available for 
exciting and entirely different applications. 

THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston + Philadelphia » Washington + Cleveland + St. Louis + Chicago 
Houston + Son Francisco + Los Angeles + Seattle 
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BY THOMAS F. BALL, 
COMMANDER U. S. N. R. 


AND ROBERT H. MILLER, 
LIEUTENANT COMMANDER U. S. N. R. 


DEPARTMENT OF ELECTRICAL ENGINEERING 
UNITED STATES NAVAL ACADEMY 


to electrical disturbances at radio frequencies 
which induce in radio receiving equipment volt- 
ages that appear in the receiver output as noise. Such 
electrical disturbances may be either the result of at- 
mospheric discharges or of the operation of electrical 
apparatus, particularly of equipment with sparking or 
arcing contacts. By proper methods of reducing noise 
to reasonably low values, satisfactory operation of radio 
equipment may be assured. 
Frequencies in use for radio communication at the 
present time vary from about 20,000 cycle per second 
(20 ke.) to about 50,000,000 cps. (50 mc.). Much 


omen interference is the term generally applied 
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Fig. 1 SOURCES of radio interference. A—represents a gen- 
erator running with load and inducing current ¢, in 
the input of the adjacent radio receiver. B—Addition of 
capacitor C forms low impedance path for high-frequency 
noise-voltage component reducing it to new value E; 
which may be 20 db. down. Therefore, induced voltage 

in radio is now at a lower value, e:. 


When Interference Must Be © 
Licked At The Radio Receiver 

















Radio interference, whether man- 
made or natural, must be reduced to 
impotence if wartime communication 
between combat units is to be as re- 
liable and accurate as life-and-death 
matters deserve. Interference-reduc- 
tion at the source* is an important 
engineering-design factor and _ the 
authors summarize it here but the pri- 
mary burden falls squarely on making 
the most of those signals received. 
Any opinions expressed in this article 
are those of the authors and not to be 
construed as those of the Navy Depart- 
ment or of the Naval service at large 




























higher frequencies are being used in some warti 
equipment** and for experimental work. These ex- 
tremely high frequencies, or micro-waves as they are 
frequently called, will probably come into wide: use 
after the war, bringing their own problems. 

Sparking which occurs in such a device as the com- 
mutator of an electric motor or the contacts of a vi- 
brating rectifier may result in oscillatory currents of 
very complex composition. Atmospheric discharges 
may cause similar effects. Some of the components 
of these complex waves may be in the range of radio 
frequencies, and consequently, produce disturbing elec- 
tric fields in space. If the antenna of a radio receiver 
is located near enough to such an interference-produc- 
ing device, it is obvious that voltages of these frequen- 
cies will be induced in the antenna itself; and if the 





‘receiver is tuned to a frequency covered by the inter- 


fering device, the radio receiver will respond to the in- 
terference as well as to the desired signal. Frequency 
modulation receivers, as will be demonstrated, are free 
from this type of adversity. 


AT THE SOURCE OR AT THE RECEIVER 


2 iesomesne are two general methods of approaching 
the radio interference problem. The ideal solu- 
tion is to eliminate or suppress interference at the 
source so that little or no interference signals will be 





*“Your Product Need Not Cause Radio Interference”, March 
1939 and “Because Interference-Free Products Make Good 
Radio Neighbors”, September 1939. 

- See “What High Frequency Heat Treating Can Do”, Ju 
1943. 
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... Say 23 Leading Screw Manufacture ™ 


ee 


FOR YEARS, leading screw makers 
tested ideas for recessed heads. All 
showed design faults. Then came the 
Phillips Recess. Unanimously, these 
makers agreed that here, at last, was 
the answer they’d been looking for 
... a scientifically engineered recess, 
right in every respect. 

And practically the entire screw in- 
dustry adopted it! 


TO MAKE WARTIME QUOTAS AND PEACETIME PROFITS 


FASTER STARTING: Driver point automatically 
centers in the Phillips Recess . . . fits snugly. 
Fumbling, wobbly starts, slant driving are elimi- 
mated. Work is made trouble-proof for green 
hands. 


FASTER DRIVING: Spiral and power driving are 
made practical. Driver won't slip from recess to 
spoil material or injure worker. (Average time 
saving is 50%.) 

EASIER DRIVING: Turning power is fully utilized. 
Workers maintain speed without tiring. 

BETTER FASTENING: Screws are set-up uniformly 
tight, without burring or breaking of screw heads. 
The job is stronger, and the ornamental recess 
adds to appearance. 








There’s nothing exactly like the 
Phillips Recess. It’s the only screw 
recess in which every angle, every 
dimension has a purpose—plays a defi- 
nite part in screw driving efficiency 
and fastening strength. 

That’s why it pays to specify screws 
with Phillips Recessed Heads. You 
can get them in any head style, type, 
or size. 


+ PHILLIPS#: SCREWS 





Be 


& 
* 
? 











a 














WOOD SCREWS 
MACHINE SCREWS 
SELF-TAPPING SCREWS 
STOVE BOLTS 




































































radiated. The other is to design the radio receiver 
so that it will not respond to the noise components, or 
better, to limit the peaks of voltage so that the noise 
level relative to the signal is reduced. 

Considerable reduction of noise can be accomplished 
by minimization of the sparking produced by a device. 
Sparking at the commutator of a motor or generator, 
for example, can be held down by keeping the com- 
mutator clean and by making sure the brushes are in 
the correct position. Commutator machines for ac. 
present a particularly difficult-problem as they are much 
more likely to spark than de, machines. After sparking 
hag. been minimized, use filters may further reduce 
noise to a value so low that it is not objectionable. 

Simplest filters ate merely condensers connected 
across the terminals of sparking device. Capacitive 
reactance of a condenser varies inversely with fre- 
quency according to the relation 

1 
X= 





2xfC 
where X,, is the capacitive reactance in ohm 
f, the frequency in cycle per sec. 
c, the capacitance in farads. 
From the above expression it can be seen that a con- 
denser connected across the terminals of a noise-pro- 
ducing device will have a high reactance for the power 
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. Fig. 2 EXTENSIONS of filtering means shown in Fig. 1 in- 
volve addition (A) of series inductance in line, addi- 
tion of second capacitor (B) to give pi circuit, and more 
complicated, balanced network (C). Best results in noise 
eliminations often come by experiment with various 

such combinations. 


frequency but low reactance at the higher frequencies 
of the interference voltages. Consequently, the noise 
frequency components will be furnished with a low im- 
pedance path so that only a small percentage of their 
voltage will appear in the external circuit. Use of a 
condenser in a noise-filter circuit is shown in Fig. 1. 
In Fig. 1A, a simple generator is shown in proximity 
to its connected load, a radio receiving system. Voltage 
E, is a noise frequency voltage and I, is the current 
flowing due to voltage E,. This current sets up a field 
around the conductors and a voltage is thereby induced 
in the antenna of the radio receiver. In Fig. 1B, a 
capacitor C is connected across the terminals of the 
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generator. Current I of noise frequency has a low im- 
pedance path provided by condenser C so that most of 
the noise frequency current flows in this circuit. Noise 
frequency voltage Eg = IX, appears across the con. 
denser and causes current I, to flow in the load cir. 
cuit. By proper choice of the capacitance, voltage 

may be much less than E, (for example, one-tenth E;) 
so the noise reduction would be 10 to 1, or, as such 
ratios are usually expressed in decibels, 20 db. ; 


Ey 





db = 20 log;o 
E2 


FURTHER STEPS ARE POSSIBLE 


ORE COMPLETE suppression of interference 
is obtained by adding series inductive reactance 
in the line. Inductive reactance increases directly with 
frequency, according to the relation: Xy, = 2afL 
where Xy,, is the. inductive reactance in ohm 
f, the frequency in cycle per sec. 
L, the inductance in henry 

It will be seen that at low or power frequencies in- 
ductive reactance will have little effect, but at noise 
frequencies, it will be high. Series inductance introduces 
a high reactance to the noise frequency voltages, thus 
reducing currents of these frequencies in the power 
circuits and the fields affecting adjacent radio receiving 
apparatus. Various combinations of capacitance and 
inductance may be used to produce suppression of noise 
voltages, making satisfactory reception possible in most 
cases. In Fig. 2, several combinations of capacitance 
and inductance in noise filters are shown and, as indi- 
cated, best results seem to come from experiment. 

When applied to arcing contacts, it is sometimes use- 
ful to put a resistor in series with the condenser, as 
shown in Fig. 3. Effect of the resistor is to increase 
the time constant of the discharge. If this discharge 
is above a certain critical value, the oscillitory effect 
is eliminated. Value of the resistor is usually of the 
order of a few hundred ohm. 

As a general rule, the greater the capacity used, the 
more effective the filtering action will be. In the case 
of portable apparatus, however, as a precaution, safety 
codes limit the current to ground through the capacitor 
to 0.3 ma. In installations where the grounding is 
made permanent and where there is no possibility of 
contacting metal parts, larger capacitors may be used. 
In all cases the capacitors should be so placed that the 
connections to the noise producing device will be as 
short as possible. Short leads minimize the possibility 
of coupling noise voltages in the filter circuit to ad- 
jacent radio apparatus. 

A further precaution to the reduction of radiation 
of noise may be taken by enclosing the filter equipment 
and its leads in a grounded metal sheath. Shielded 
conductors are available for such use and capacitors 
and inductance coils should be placed in a metal box. 


All shielding should be carefully bonded together if its , 


effectiveness is to be maintained. 


If radio interference problems are attacked before-| 


hand, product designs can be modified to place filt 

















ELECTRICAL MANUFACTURING 


most advantageously from the standpoint of noise sup= 





oe 
ce 
th 





Gj 
Y iff FS 


—_—— 


if Ye SN 
y “gt ~<a 
7 








“ Wy 


Yy 











ask them to explain how 


POWERSTAT 


VARIABLE VOLTAGE TRANSFORMERS 


will solve that voltage 
problem for you. 


UY) \) Yer" . 
UY, Uy yy 
MY 4 


Yes, Bill, in this day of all- 
out production and limited tra- 
vel, it is unfortunately a real 
problem to arrange to have our engineers call on you personally to demonstrate the 
latest developments in manual and motor-driven POWERSTATS. 


Where your Variable Voltage problem requires any degree of engineering 
discussion, you may well find that a short phone call to SUPERIOR ELECTRIC at 
Bristol 3141 will supply exactly the information you require on: — 


@ Use of manually operated POWERSTATS in single and 
three phase capacities up to 75 KVA for 115, 230, 440 and 600 
volt circuits. 

@ Air-cooled and oil-cooled units. 

@ Motor-driven POWERSTATS for remote control push- 
button operation. 









@ Automatically operated types for automatic voltage 
regulation. 
Ask for Bulletins 149 ME and 163 ME 


Phone, Bristol, Conn. 3141, or write 


= or, SUPERIOR ELECTRIC COMPANY 


261 LAUREL STREET e BRISTOL, CONNECTICUT 


SUPERIOR “22 


FEBRUARY 1944 
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Fig. 3 AGAINST sparking contacts, such expedients as this 
circuit often work well in reducing interference for 
radio equipment. Time constant of the discharge is in- 
creased by insertion of resistor in series with capacitor 
and oscillatory effect is eliminated. Resistance should be 
a few hundred ohm, 


pression, and thus savings can be made in the space 
required. This is particularly worthwhile in small 
portable devices like electric razors. 

In determining the most effective filter for any par- 
ticular device, noise measurements are practically a 
necessity. Noise measurements are made with a radio 
noise meter which is essentially a calibrated radio re- 
ceiver to measure the noise voltages in microvolts. 
Specifications for radio noise meters have been de- 
veloped jointly by the Edison Electric Institute, Nema, 
and RMA. Routines for noise measurement have 
been well established and specifications for the radio 
meter can be obtained from any of the above-named 
associations. Any receiver can be used for compara- 
tive noise measurements, but those with automatic 
volume control cut-out are preferable. However, it will 
be necessary for the investigator to depend on both his 
ear and his memory in order to judge the effectiveness 
of a filter device when a conventional receiver is used. 


WHEN NOISE SOURCE IS INACCESSIBLE 


OMETIMES the methods previously outlined can- 

not be applied to the interfering device due to its 
location, or for some other reason. [In such cases the 
interference problem should be attacked in the receiver 
itself. Although generally not as_ satisfactory as 
actual suppression of the interference, considerable re- 
duction in response of the receiver to noise can be 
made. Thus, satisfactory reception is obtained under 
conditions which would ordinarily preclude operation. 
Reduction in the response of the receiver to noise has 
the advantage of also reducing its response to atmo- 
spheric disturbances—not possible in the filter methods 
previously described. 

Response of a radio receiver to noise is affected to a 
certain extent by design factors. Increase in selectivity 
of a receiver increases its ability to discriminate against 
noise frequencies near the frequency of the desired 
signal. However, but little in the way of noise sup- 
pression is possible by this method, as too much selec- 
tivity would limit response of the receiver to high audio 
frequencies. In order to obtain good fidelity in broad- 
cast receivers, it is necessary that the receiver pass a 
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band 10 ke. in width. 
receivers a much higher degree of selectivity is possible 
since fidelity is less a factor. Radio frequency amplifi- 
cation helps to improve signal-to-noise ratio of a re. 


In continuous wave telegraph 


ceiver and also increases its selectivity. Care should 
also be taken to construct the receiver so that it js 
properly shielded and that all of the energy picked up 
is in the antenna. 

At a location where noise exists, special antenna 
systems may be helpful. The antenna should have 
adequate length to give good signal pickup. Moreover, 
it should he placed as far as possible from noise-produc- 
ing devices. Using a twisted pair or a shielded con- 
ductor for the lead-in makes it possible to have the an- 
tenna in the clear and thus prevent signal pickup by 
the lead-in wires. If the reception is to be at a fixed 
frequency, a resonant antenna can be used. F requency 
discrimination of the antenna will also provide some 
elimination noises at frequencies different from the 
resonant frequency of the antenna itself. 

Noises produced by defective insulators on power sys- 
tems, neon signs, etc., are of a continuous buzzing 
type. Automobile ignition systems and occasional at- 
mospheric discharges are pulses of short duration. For 
the latter types of interference, limiters and noise 
silencers built into the receiver are effective. For the 
power leak type of interference little improvement is 
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Fig. 4 HERE a bridge circuit with adjustable capacitors per- 
mits introduction of out-of-phase noise signal from 

special antenna to balance out noise component in com- 

bined signal-and-noise from normal antenna. Effective, 

but requires considerable trial and error for proper setting. 


realized from the use of these devices, but under such 
conditions it is often possible to balance out noise in 
the input circuits of the receiver. A 
Power leak interference suppression is not custo- 
marily discussed when noise filters are described, since 
interference produced by power lines is usually recog- 
nized by the power system and, as a rule, corrective 
measures are applied. Some of the factors which go 
to make up a noise-free power system are: (1) adequate 
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wherever a tube is used... 


THERE'S A JOB FOR 


Kelays sy GUARDIAN’ 


Where makeshift mechanical devices rudely thrust your workers’ 
hands and fingers away from punching and forming dies, the electron 
tube in combination with a relay offers definite advantages for safer 
power press operations. 

Instantly responsive, dependable and simple—a beam of light, if 
broken or modulated, actuates the electron tube; the relay breaks the 
circuit and locks the controls in the "off’’ position until the full light 
beam is restored. Typical of relays which may be used in conjunction 
with such a photo-tube safety application, is the Series 5 D.C. Relay by 
Guardian. In hundreds of other ways—especially in your postwar 
developments—wherever a tube is used there’s usually a job for Relays 
by Guardian. 


* Not limited to tube applications but used wherever automatic control is desired for making, 
breaking, or changing the characteristics of electric circuits. 








Series 5 D.C. Relay. Maximum switch capacity 
two normally open—two normally closed—or 
DPDT Contacts. Resistance range .0O1] up to 
15,000 ohms. Send for bulletin 14. 


GUARDIAN (@ ELECTRIC 


1627-R W. WALNUT STREET 


CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR INDUSTRY 
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insulation; (2) bonding of pole line hardware; (3) 
series line choke coils to isolate noise-producing equip- 
ment from areas where corrective measures have been 
taken. Point discharges are avoided on insulators by 
distributing the charge over a considerable area. This 
is done by coating a portion of the top of a pin type 
insulator, for example, with conduction paint, or glazing 
the conductive material over the desired area in the 
process of manufacture of the insulators. Power sys- 
tems have done much to combat radio interference, but 
it is rarely possible for them to eliminate all the sources 
of trouble that may originate on their lines. 


QUIET BY CANCELLATION 


HERE power leak interference exists, noise 

reduction can sometimes be effected by means 
of a noise reducing antenna system. A special antenna 
used for noise pick-up is run parallel to the interfering 
power line so that the ratio of noise to signal is high. 
The voltage from this noise antenna is fed to the input 
of the receiver in such a way that it will be out of phase 
with the signal from the normal antenna used for signal 
pick-up. The signal antenna should be so designed as 
to give the most favorable ratio of signal to noise, as 
there is some attenuation of signal in the process of bal- 
ancing out noise. One method of connecting noise and 
signal antennas is shown in Fig. 4. 

Adjustment of the three condensers in the bridge 
circuit minimizes the noise and sometimes practically 
eliminates it. Wide changes of frequency will usually 
require some readjustment of the balancing circuit and 
considerable patience is required to determine the most 
effective adjustments. 

Interference of the type produced by automobile igni- 
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To audio 
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Fig. 5 N= limiter circuits for blocking of such short- 
duration, high intensity interference as that arising 

from automobile ignition systems. Limiter (A) effects a 

short circuit across audio output when noise peak exceeds 

negative plate bias of rectifier to make tube become con- 

ductive. In (B), limiter is normally conductive but opens 

when noise peak drives plate negative with respect to 

cathode. These expedients only limit noises with peaks 

in excess of normal signal peaks. Background noise 

remains uncorrected. 
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Fig. 6 PPREQUENCY modulation receivers get completely 
away from noise interference because they are made 
insensitive to amplitude changes in the incoming signal. 
Intelligence being transmitted modulates the carrier wave 
in the form of variations about its mean frequency at a 
rate depending on frequency of the signal and in amount 
governed by its amplitude. Curve shows action of the 
discriminator tube which converts these impulses into 
amplitude variations for needs of the audio frequency 
amplifier. Operating frequency f, in the carrier produces 
voltage ¢, in the tuned circuit of the tube. Frequency 
changes to f; and f, result in corresponding voltage varia- 
tions. Only the flat portion of the curve can be used, 
obviously, without distortion in the final output. 


tion systems is particularly troublesome on high fre- 
quency receivers. This type of interference consists of 
high amplitude peaks of short duration. High peak 
voltages temporarily overload the receiver and cause 
a relatively large movement of the diaphragm of the 
speaker or headphone. If the peak voltage output of 
the receiver is limited relative to the signal voltage, the 
effect of interference of this type can be greatly reduced 
in most instances. 

A limiter is essentially a rectifier tube, with the plate 
biased negative with respect to the cathode, and con- 
nected across either the radio frequency amplifier or the 
audio output of the receiver. When signal voltage is 
less than bias voltage the tube is non-conducting and 
does not effect the operation of the receiver. If, how- 
ever, signal voltage exceeds bias voltage, the tube be- 
comes conductive and acts as a low impedance load 
across the amplifier. When conducting, the limiter tube 
is a virtual short circuit across the amplifier and thus 
the output voltage is limited to the value determined 
by the bias or reduced momentarily to a lower valye, 
depending upon the impedance of the limiter circuit. 
Consequently, response of the receiver to the interfering 
signal is reduced. Two noise limiter circuits are shown 
in Fig. 5. 

The circuit of Fig. 5A can be connected to the output 
of any receiver. Voltage at which the limiter becomes 
operative is adjusted by changing the voltage of the 
negative plate bias. 

Circuit shown in Fig 5B uses the limiter in con- 
junction with the detector. In this circuit the limiter 
tube is normally conductive. Signal voltage makes 
the plate of the limiter less positive, and on noise peaks 

(Continued on p. 182) 
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COLD-FORGED FASTENINGS 
BY SCOVILL GIVE YOU 
MAXIMUM EFFICIENCY 


“Case example” 16...more each month 





OUR main consideration in buying fastenings 
Pu maximum efficiency in your products. 
Scovill men and machines, throughout this “all 
out’’ war effort, have consistently bettered even 
previous highs in cold-forging skill. Scovill con- 
tinues to deliver maximum efficiency for mini- 
mum money—materials— motions. 

Scovill ingenuity in designing cold-forging 
tools makes it possible to produce the special 
fastening devices, like that shown above, to fit 
the job exactly. 

Scovill, then, is your logical choice. Scovill 
skill accomplished, in two cold-forging opera- 
tions, the unusual combination of square, circular 


and tapered sections shown above. Thatsame skill 





can serve you, whether your need be special or 
standard fastenings, in quantities large or small. 

See a Scovill Fastenings Expert from our near- 
est office NOW —the practical problems of your 
postwar production are drawing closer. You can 
count on Scovill to lend a hand to the limit our 
war commitments permit, and you will receive a 
prompt and frank answer as to when and how 


we Can serve you. 





Plan your fastenings when your product is in 
the designing stage—when planning fastenings, 
see your Scovill expert. Remember—no assem- 


bled product can be better than its fastenings. 











SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


aa 20} ©) 8 Lom 


WATERVILLE 48, CONN. 


SCREW 


DIVISION 
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NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard . PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bidg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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LEONARD KEBLER, President, National Electrical 
Manufacturers Association (his New Year’s message 
to NEMA)— 

“The days of decision are at hand, for the future of 
our nation, and of all nations. Civilization stands at 
a cross road. After the day of decision in Europe, a 
long and difficult journey will stretch westward before 
us. As we advance on that road toward the final Vic- 
tory, American industry will be alert in war effort, in 
reconversion and in preparation for peacetime produc- 
tion. Electrical manufacturers have given their best 
to supply the arsenal of democracy. Their production, 
in 1943, reached a new all time high. This is a war of 
power, speed and of sheer weight, and the electrical 
manufacturing industry may be justly proud that its 
hundreds of products are important keys to the strength 
so necessary for Allied victories. 

“There is great power in our industry both for war 
and peace, and in that fact lies the full and the true 
measure of our responsibility. On behalf of the elec- 
trical manufacturing industry, I wish to thank each of 
its men and women for a job well done. We have the 
“know-how” for design and production. In a con- 
scientious spirit of cooperation, we have learned to work 
together in the national interest. This New Year will 
find us wholeheartedly and courageously facing this 
great future when we, as a part of the electrical indus- 
try, will help to drive everlasting nails into the coffin 
of World War by helping to make an abundance of 
better products—for better living—for more people— 
at lower cost.” 





EDGARD C. De SMET, Executive Engineer, Wil- 
lys-Overland, Inc. (before the opening meeting of the 
Society of Automotive Engineers)— 

“The so-called dream car of tomorrow, represented 
by extreme styling and tear-drop design is not limited 
by the practical considerations of production. The 
stylist merely sells talismans and magic carpets in the 
form of beautiful pictures at fanciful prices. He has a 
remarkable dislike for details of construction, a definite 
aversion to production problems and a superb contempt 
for anything pertaining to money or cost with the ob- 
vious exception of his own fee for services rendered. 
The real creators are the scientists who, by tedious ex- 
perimentation and research, discover how to harness 
the forces of nature and how to convert our basic ele- 
ments into commercial products. The postwar car will 
be a good practical car and probably small and eco- 
nomical to offset the high taxes.” 


H. W. CLOUGH, Vice President, Belden Manufac- 
turing Co.— 

“Our research laboratories, which adapted the mate- 
rials to meet specific war needs when the natural rub- 
ber stringency developed, are continuing to offer still 
greater peacetime applications. In many cases the new 
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° Selected comments by in. 
£0€ Os D dustry men or other well. 
9 known citizens and some 


government authorities. 


plastics and synthetics are superior to natural rubber; 
in others they are equally efficient. Resistance to acids 
and oils, ability to withstand high and low tempera- 
tures, and extreme flexibility were listed as among their 
favorable characteristics. Considering these desirable 
qualities, costs compare favorably with natural rubber 
and should be no bar to wide use after the war. Just 
as the last war gave great impetus to American devel- 
opment of the dye, automotive, and radio industries, 
the experiences in this war will give powerful impulse 
to the growth of plastics and synthetics. Television, 
electronics, aviation, the electrical appliances field, auto- 
motive vehicle owners, and householders will benefit in 
many ways from these products, including the econ- 
omies from increased efficiency, longer life, and greater 
utility. An additional advantage is the varieiy of 
beautiful colors in which many plastic materials are 
available.” 


W. J. DONALD, Managing Director, NEMA— 

“The high rate of production achieved during 1943 
may be attributed in large measure to the solving of 
the materials problem through substitution and rede- 
sign, the concentration on production of only those 
products most necessary to the war effort, and the suc- _ 
cessful handling of the manpower problem. It is now 
evident that the last named factor is becoming increas- 
ingly important. In view of present trends it may be 
anticipated that the industry’s greatest problem in the 
coming year will be the availability of properly trained 
workers. Close attention has been given to the com- 
plex problems of termination of war contracts, disposi- 
tion of war materiel and reconversion to peacetime 
production. It is believed that the reconversion prob- 
lem will not be too serious for most branches of the in- 
dustry in view of the fact that, with the exception of 
appliance manufacturing, most of the facilities of the 
industry have continued in use for war production. A 
period of three months, on the average, will probably 
be needed for reconversion by appliance manufacturers. 
It is hoped that as materials and production facilities 
can be spared from war production the change-over may 
be made in such fashion that there will be no serious 
gap in the industry’s production and, consequently, 
no serious drop in employment.” 


DAVID SARNOFF, President, Radio Corp. of 
America (reviewing radio’s place in the war)— 
“Radio’s great role in global warfare is coordination 
achieved through lightning-like communication, regard- 
less of distances, natural barriers or the enemy. The 
application of radio-electronics to detecting, ranging 
and navigation is being greatly extended with miracu- 
lous results. Thus, the future of radio is an ever- 
increasing circle within whose orbit new peacetime 
services are being evolved through wartime research 
and engineering. As keys to the microwave spectrum, 
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Automatic leching mcaptadieliings ciitimtieiae 


You have seen the Ever-Lok many times and probably have used the “turn 
of the wrist’’ and heard the quick snap of the automatic locking device. 

But do you realize that Ever-Lok is-now available in a dozen differ- 
ent stendard forms, that it can replace your present receptacles without 
new boxes and that it is a stock item readily obtainable through leading 
jobbers? 

There is nothing complicated about Ever-Lok. Contacts are self 
aligning and provide positive grounding. It is impossible to connect up 
the wrong way. The all-steel casing is dustproof, corrosion resistant and 
rugged enough for the heaviest duty. 

Ever-Loks are also made for conduit, outlet box, flush and floor 
mountings, for reverse —or multiple service and weathertight if desired. 
Ideal for portable equipment, test benches, outdoor applications such 
as communications and any service where interruptions must be avoided. 

Manufacturers of portable electrical equipment can insure continu- 
ous service of their product by installing Ever-Lok as a part of the 
original equipment. Ask any electrical jobber or contractor. 


RUSSELL & STOLL COMPANY 
125 BARCLAY STREET - NEW YORK 7. N. ¥ 
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more powerful electron tubes are opening the domain 
of tiny wavelengths, which possess unlimited possi- 
bilities in radio and its related fields of electronics, 
television, radiothermics, supersonics and electron mi- 
croscopy.” 


DR. CARLTON H. SCHESMAN, Research and De- 
velopment Head, Socony-Vacuum Oil Co. General 
Laboratories— 

“A steam-driven automobile can be operated on fuel 
of any octane number. Similarly, turbine systems lend 
themselves to the use of fuels of low octane. A third 
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FUNCTIONAL STYLING FOR DRY TYPE 
TRANSFORMER 





Providing greater safety and 
ease of installation than pre- 
vious dry-type designs, as 
well as by its appearance in- 
dicating newness and _ all- 


around  engineering-design 
development, this indoor dry- 
type transformer for primary 
circuits 601 to 15,000 volts 
is a radical departure from 
those screened enclosures 
which have _ characterized 
some such units in the past. 
Horizontally louvered sec- 
tions on two sides of the case 
can be removed easily, mak- 
ing the interior accessible for 
cleaning and tap changing. 
The taps are brought to a 
convenient terminal board 
located just below the edge 
of the casing and close to a 
diagrammatic name- 
plate. The deeply pitched 
louvers provide an outlet for 
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the cooling air. Air is taken 
in at the bottom of the case 
through a screened opening 
along the bottom of each 
side, and then is circulated 
through and around the coils. 
All live parts are metal 
enclosed, various portions of 
the case being separately re- 
movable. Both the high- 
voltage and low-voltage ter- 
minal compartments are com- 
pletely removable. This pro- 
vides ample and easy access 
for making connections and 
permits removing the trans- 
former without disturbing 
cables or conduit. The size 
of these compartments has 
been carefully determined to 
enable them to house the 
size and number of cables 
or bus ducts required to 
carry the rated current. A 
General Electric product. 


and far more radical power plant is one already under 
development in which the fuel is burned inside of gas 
mantels so that radiant energy is produced at high 
efficiency. This energy impinges on photo-electric cells 
which convert it into electrical motors located at the 
wheels. It is interesting to note that one of the im- 
portant missing links in this evolution, the lightweight, 
high-powered electric motor, is now available for the 
first time. The latter system when installed in a mod- 
ern streamlined vehicle, promises almost unbelievable 
economy, perhaps 60 miles per gallon at 60 miles per 
hour. The important point is that such a power plant 
could run on No. 2 fuel oil as well as on 100 octane 
number gasoline.” 


C. E. WILSON, President, General Motors Corp. 
(speaking to 400 Pontiac business men )— 

“If permitted to plan ahead to a peace time produc- 
tion, General Motors can be producing motor cars 
within three months after the close of the war and can 
be in volume production within six months. Prospects 
for employment in the immediate postwar period de- 
pend upon the Government’s policy toward advance 
planning for industries reconversion. Between $400 
million and $500,000 million will have to be spent for 
retooling and plant conversion to peacetime produc- 
tion. $50 million of this could be spent before the 
close of the war if the Government would permit and 
when military necessity makes it possible.” 


FREDERICK C. CRAWFORD, President, Thomp- 
son Products, Inc. (to the Bond Club of New York)— 

“The war has taught us that only two things are 
necessary to full production, orders on the books and 
capital to finance the production. The Government 
has given us both. In peacetime, orders and capital to 
bring about full production can be obtained only by an 
increase in labor efficiency. We must illustrate the 
need for this increased efficiency and for a framework 
within which free enterprise can work. How well we 
explain it may determine the kind of America we will 
have after the war.” 


ADMIRAL HAROLD R. STARK, Commander, 
U. S. Naval Forces in Europe— 

“Regardless of the enemy’s condition, the more un- 
relenting, the greater the pressure, the sooner shall he 
be defeated. The greater the production at home, the 
greater can that unrelenting pressure be kept on the 
enemy on land, in the air, and on the sea. The very 
fact that the enemy agents can report no slackening up 
in our effort on the home front, but that the nation is 
in high gear, and producing to its limit will of itself 
be a powerful factor towards convincing him sooner or 
later of his accelerating deteriorating position.” 


JOHN BALLANTYNE, President, Philco Corp. (in 
a letter to stockholders )— 

“In the present war in which new scientific instru- 
ments are playing so large a part, the need for highly 
skilled technicians to supervise the installation and 
maintenance of radio equipment is one of the prime 


requisites of the Army and Navy. The need for per- 
(Continued on p. 166) 
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REQUIRED: 


A trouble-free seal between 
a glass lens and a reflector 
mes: . 


(1) will not crack the lens 
during assembly; 

(2) will form a_ hermetic 
seal; 

(3) will not be affected by 
weather or sunlight; 
(4) will not tarnish the re- 

flector. 


HERE’S THE SOLUTION: 


One of Armstrong’s Cork-and-Syn- 
thetic-Rubber Compositions meets 
all four requirements for this seal- 
ing job. (1) Its compressibility, 
supplied by the cork, avoids crack- 
ing of lenses and thus helps to 
speed assembly. (2) Its impervious- 
ness and resilience produce a her- 
metic seal. (3) The synthetic rub- 
ber used in this Armstrong’s Com- 
position is not impaired by weather 
or sunlight. (4) It contains no free 
sulphur or other ingredients which 
would tarnish the mirroring of the 
reflector. 


ARMSTRONG’S SEALING SERVICE 
Developing trouble-free seals for 
reflector assemblies is only one of 
many sealing problems successfully 
solved by Armstrong’s engineers. 
Other products of their technical 
skill include seals for transformers, 
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switches, potheads, oil-filled cables, 
circuit breakers, and condensers. 

There’s a good chance Arm- 
strong’s engineers can solve your 
sealing problem. They have more 
than fifty specialized sealing ma- 
terials to work with. Most of these 
are available in sheet and roll 
goods, cut gaskets, strips, tapes, 
molded shapes, and extruded rings. 

For samples of materials which 
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will meet your sealing require 
ments exactly, send assembly prints 
and details to Armstrong. 


SEND FOR BOOKLET 


For helpful information about 
sealing materials, write for your 
free copy of “Gaskets, Packings, 
and Seals.” Armstrong Cork Com- 
pany, Industrial Division, 9502 
Arch St., Lancaster, Pennsylvania. 


ARMSTRONG’S 
SEALS .- 


o 


GASKETS =: 


Synthetic Rubbers « 
Cork Compositions > 


Fiber Sheet Packings 
*FORMERLY 


PACKINGS 


Cork-and-Synthetic-Rubber Compositions * 
Cork-and-Rubber Compositions 
Rag Felt Papers» 


Natural Cork 


**CORPRENE”? 
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Yew Materials, Equipment 





Electrical and Mechanical Parts, Finishes 





PLASTIC INSULATING PARTS 


Supplied in numerous forms. Items are made from 
material with dielectric strength averaging 1,500 volt 
per mil thickness: me- 
chanical strength to with- 
‘stand the exacting de- 
mands of many kinds of 


war equipment; good 
flexibility; temperature 


endurance from 295 deg. 
F to minus 80. Insulat- 
ing tubings in 26 formu- 
lations are available in 
thicknesses from 0.005 to 
2.0 ID. and in all lengths 
and colors. Continuous- 
length insulated wire in 
all colors comes in sizes 
No. 12 to 48 A. W. G. Compounded as a result of 
information coming from 28,000 different laboratory 
tests, the plastic bears unusual effectiveness by virtue 
of these features: Non-aging, non-inflammable ; mois- 
ture, acid, alkali, and hot oil resistant; and weather 
endurant. Suprenant Electrical. Insulation Co., 84 
Purchase St., Boston, Mass. 





MANIFOLD SOLENOID ICE-CONTROL 


Brings electronics to bear on aircraft rubber de-icer 
boots for 100 ft. wing spans. Providing control for 





the de-icer system in regard to both the rate of accre- 
tion and texture of the ice formation, this device pro- 
vides a means of varying the time between operating 
cycles and varying cell inflation in accordance with ice 
texture. Also provided is a visible, automatic or man- 
ual, push-button, remote, electrical control of wing and 
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tail de-icers. The system comprises electronically- 
controlled, solenoid-actuated distributor valves located 
at each boot connection; pressure-type oil separator 
and air filter; pressure relief valve for limiting system 
air pressure ; and a valve for unloading air pumps when 
de-icers are not being operated. - Installation is com- 
pact, light weight, and easily serviced because plumb- 
ing is reduced to a minimum by use of single, span- 
wise, suction and pressure manifolds. Control panel, 
as illustrated, includes a control for each variation in 
icing rate and for variation in ice type. Illuminated 
push buttons enable flight crew to tell at a glance what 
specific sections are in operation. Eclipse Pioneer Div., 
Bendix Aviation Corp., Teterboro, N. J. 


SPECIAL GYRO MOTORS 


Come in several types of consistently high precision. 
One, capable of bringing a gyroscope flywheel to 12,000 





rpm. in % 9 sec. 
developed hp. of 22. Brushes work at a current den- 
sity at 1,600 amp. per sq. in. to carry the 600 amp. 
into the armature. Vibration-free operation in another 
type requires balancing of rotors to an excess or short- 
age of weight on the 5 in. diameter of the flywheel of 
only one ten thousandth of an oz. Machining and bal- 
ance of the whole system is of the order of 1 millionth 
in. with respect to the bearing. Parts are made in 
temperature-controlled, dust-free rooms on a produc- 
tion basis and are completely interchangeable. Forty 
seconds is required to bring the gyroscope flywheel up 
to 1,600 rpm. but after power is shut off, it will coast 
¥Y hr. or longer before stopping. Small sizes consume 
only 3 watt, rate about %5 9 hp. with rotors, includ- 


Weighs but 10.5 Ib., and offers a 


_ 


ing commutator and shaft, about the diameter and 
length of a human thumb. One dc., shunt-wound, 24- 
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2 WAR HORSE..... 


a ignition harness can well 


be described as an airplane engine’s nervous 
system. One of Connecticut Telephone and 
Electric Division’s latest war assignments is 
the production of this assembly for the manu- 
facturer of a world-famous aircraft motor. 

“Connecticut” war production also includes 
military field telephones, head sets, switch- 
boards, electronic devices and special igni- 
tion parts. 

A pioneer in communications and ignition 
systems, this division of Great American 
Industries, Inc. is geared for advanced 


engineering and manufacturing of precision 
electrical parts and equipment. When you 
are planning electrical or electronic im- 
provements in 
your postwar 
products or 
manufactur- 
ing methods, 
our develop- 
ment engineers 





‘VICTORY AND 
JOBS 
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against j : 
are ready to bid up a ae Never 
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tive help. make war bonds need; 


investment in tomorrow 
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® Charged in parallel, discharged in series, these capacitors 
provide for voltages up to 10,000,000 and over for certain 
deep-penetration X-ray and impulse generator applications. 
For usual X-ray work, single units operate up to 150,000 
volts. 


Aerovox Type ‘26 capacitors are designed for just such 

service. Multi-layer paper sections, oil-impregnated, oil- 

filled. housed in sturdy tubular bakelite cases. Choice of 

metal cap terminals facilitate stack mounting and connec- 

tions. Sections of matched capacitance insuring uniform 
| voltage gradient throughout length of capacitor. Ratings 
of 50.000 to 150,000 v. D.C. Choice of capacitances, from 
-001 to .1 mfd. 


@ New catalog, listing an outstanding line of heavy-duty 
capacitors for radio, electronic and industrial func- 
tions, sent on request. Write on business letterhead. 
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volt motor drives its gyro wheel at 14,000 rpm. Two 
others are supplied with 3-phase current, one at 240 
cycle (14,000 rpm.) and another at 400 cycle (12,000 
rpm.). Another is a single phase capacitor type 3,400 
rpm., 60-cycle unit with rating of about %50 hp. It 
is necessary that these motors start their high- -inertia 
loads at temperatures down to minus 40 deg. F and 
run continuously with outside air at 130 deg. F. They 
are totally enclosed and utilize special low-loss iron 
which makes it possible to keep temperatures down. 
Continuance of balance is assured by use of special 
thermosetting varnish which cannot soften to deform 
and destroy balance when hot. Westinghouse Electric 
& Mfg. Co., East Pittsburgh, Pa. 


GEAR-DRIVEN LIMIT SWITCH 


Incorporates two individually adjustable trains of inter- 
mittent gears. Each train operates one contact-drum 





pe 


having 3 double-break contacts. Two of these may be 


.N.O. and one N.C., or vice versa. Adjustment of the 


switch is possible between 2 and 3.333 turns of the 
driving shaft. at speeds ranging from 10 to 500 rpm. 
Construction of the switch is all molded which makes 
the terminals easily accessible. Silver contacts are self- 
cleaned by a wiping action. Conservative ratings cover 
voltages up to 550 ac. or de. Particularly suitable for 
specification on equipment requiring a large number of 
turns between limits, the unit is ideally suited for con- 
trol or position indication on hoists, cranes, automatic 
doors, valves, and dampers. There are no positional 
requirements for mounting, and water-tight, weather- 
proof enclosures can be supplied where required. Phila- 
delphia Gear Works, Inc., Erie Ave. & G St., Phila- 
delphia 34, Pa. 


COIL AND RESONANCE CALCULATOR 


To permit quick, accurate determination of inductance, 
capacitance, and frequency components of series- of 
parallel-tuned rf. circuits. In the convenient form of 
a slide rule, this device also obviates calculations of 
inductance, turns-per-inch, wire type, wire size, coil 
diameter, and coil length for single, layer-wound sole- 
noid-type rf. coils. All values, in either case, are found 
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"Turning Points’ to Victory 





HUB-DEEP in war 


Bad roads to the battle-front can obstruct advance 
as effectively as exploding enemy shells. Yet, 
these sturdy wheels gain their objectives because 
they turn on ball bearings — trouble sealed out 
— friction-free power sealed in. 


News readers thrill to accounts of bombs blast- 
ing and machine gun bullets spattering — but 
a commanding general’s ear is tuned to the music 
of motors, to powerful wheels churning through 
sand or mud, in cold or heat, to bring more and 
more men, ammunition and supplies to move 
the tide of battle ever forward. 

Friction, ignored, can bring a whole war 
machine to a grinding, smoking stop. But it can’t 


FAFNIR eats oranmes 
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happen to our side because ball bearings have 
been placed at every “turning point”. They are 
pre-designed to keep at bay every hazard of ter- 
rain, temperature, speed or load — and they’re 
making good along with the fighting men who 
operate them. 

Some day, the smooth, full-powered punches 
delivered by Fafnirs in ships, planes, guns, trucks 
and tanks will lead to the final Axis-knockout. 
And from this tough testing ground will emerge 
the Fafnir Ball Bearings on which peacetime 
machines and vehicles will turn. They will serve 
you as dependably then. The Fafnir Bearing 
Company, New Britain, Connecticut. 
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GIBSON GIRL!” 


“My name isn't in lights, my costume is only a 
work-jumper—but the production is a hit nevertheless. 


“I help to make springs for war—and they‘re good 
springs, too. I know, because it’s my job to inspect them 
—and there are very few rejects. There can’t be! Metal 
is precious and we've got to make every ounce count. 


“T never realized how many springs are needed to 
run a country. Some of our machines go steadily, day 
in and day out, on one type of spring. It’s good to know 
that wherever they wind up, Gibson springs have the 
stutfit takes to help win battlesin the air, onland or sea!’ 


DIVISION OF ASSOCIATED SPRING CORPORATION 


1800 Clybourn Avenue 
CHICAGO, ILLINOIS 

















with a single setting of the slide and are accurate to 
within approximately 1 per cent for coils ranging from 
Y% to 5% in. diameter and % to 10 in. length. All 
possible combinations within these limits are shown. 
Wire types and sizes include 11 to 35 ga. plain enamel, 
ll- to 36-ga. ssc., dsc., and scc., and 12- to 36-ga, 
dec. Other indications are: Turns-per-inch from 10 to 
160 ; inductance from 0.1 to 15 microhenry ; capacitance 
from 3 to 1,000 micromicrofarad ; frequency from 400 
kilocycle to 150 megacycle with’ equivalent wavelengths 
in meters. This rule is a product of and is being dis- 
tributed by Allied Radio Corp., 833 W. Jackson Blvd., 
Chicago 7, IIl. 


SPRING-LOCK AIRPLANE FASTENER 


Combines light weight with rugged construction. Par- 
ticularly suitable for specification on engine cowlings 





of high-speed planes, this fastener is found to meet both 
Army and Navy specifications. Arrangement is such 
as to provide quick action and a vibration-proof, non- 
rattling closure. In addition to its aircraft potentiali- ° 
ties, the unit is suggested for use on access plates on 
farm mechinery, motor trucks, home heating units, and 
radio equipment—among others. Illustration demon- 
strates the two parts which make up the fastening and 
the cross section drawing shows the assembly in locked 
position. Elastic Stop Nut Corp., Union, N. J. 


TEMPERATURE CONTROL SWITCH 


Has circuit-control flexibility. Including N. C. switch 
the unit can be specified for cutting off heat, stopping 
fans, or clos- 
ing valves. In 
style with 
switch N O, 
the unit will 
light suitable 
lamps or actu- 
ate warning 
signals. With 
> fF, Us 
switch, it can 
be used to break heating circuit and simultaneously 
close alarm circuit. A sturdy trouble-proof reset but- 
ton is located on the outside of the case. Attention 
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Resin-fibre or pulp molding obviously has 
many possibilities for manufacturers of 
many different products from amplifiers to 
washing machines. Preliminary work in 
Monsanto’s plastics research laboratories 
indicates that we can expect tensile and 
flexural strengths nearly double those ob- 
tained with present plastic molding com- 
pounds . . . and impact strengthg equal or 
superior to the best grades of present com- 
pounds . . . without any increase in water 
absorption . . . and without any sacrifice in 
final appearance. 





This is the first step in the preparation of 
a resin-pulp preform in Monsanto’s plastics 
research laboratories. Here, in paper-mill- 
type beaters, paper pulp and a Resinox phe- 
nolic resin are thoroughly mixed. The result- 
ing mixture, suspended in water, is then 
pumped to a felting tank. 





A perforated die the approximate shape 
of the finished article is lowered into the 
felting tank, air is evacuated from the die 


and the resulting vacuum attracts the resin- 
impregnated pulp fibres. When the die is 
raised from the solution in the tank, you 
have your resin-pulp preform. This is dried; 
then molded under sufficient heat and pres- 
sure to fuse the resin and densify the com- 
bination. This particular test specimen was 
later compression-molded at 320° F. under 
800 p. s. i. as compared with similar test 
specimens molded from conventional im- 
pact-type phenolic compounds which re- 
quired 3,000 p. s. i. 
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How to mold a plastics 
bathtub—maybe 


Not so long ago talk like this of plastics 
bathtubs would have verged on sheer 
nonsense. 


No laminated plastic could be formed 
into a shape as complicated as a bath- 
tub. No molded plastic strong enough, 
could be molded into a shape that large. 


But that was before the war—and before 
the development of resin-fibre, or pulp 


& Uef's 


Now it is quite possible that some enter- 
prising plumbing fixture manufacturer 
will someday scoop his postwar competi- 
tion with a line of plastics bathtubs so 
light a plumber could deliver and install 
them singlehanded . . . so sturdy they 
would last the life of a house . . . and so 
attractive to the eye and warm to the 
touch that they would inaugurate a new 
era in bathtub merchandising. 


$a. 


To achieve the previously impossible of 
combining large size . . . high strength 
. . intricate shape . . . and good looks 











* * * 


The broad and versatile family of Monsanto plastics 
includes: Lustron polystyrenes ¢ Vinyl acetals 
Nitron cellulose nitrates + Fibestos cellulose ace- 
tates e Opalon cast phenolics « Resi phenoli 

compounds e Forms in which they are supplied 
include: sheets ¢ rods « tubes « molding compounds 
castings « industrial resins « coating compounds 
Vuepak rigid, transparent packaging materials, 








. . all in one plastic piece, your resin- 
fibre molder starts with paper pulp and a 
Resinox phenolic resin. He shapes them 
into a preform the approximate shape of 
the finished piece with a vacuum proc- 


.ess, then molds them into final finish 


and density with conventional methods, 
or, perhaps, with the low-pressure tech- 
niques developed for resin impregnated 
paper, fabric and plywood aircraft parts. 


* 
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By no means have all the problems of 
molding something like a bathtub yet 
been solved—but it can be said that 
molded plastic bathtubs, full-size radio 
cabinets, large refrigerator parts and 
even furniture are no longer idle Sunday 
supplement fantasies. 


Experimental resin-fibre molding equip- 
ment has been set up in Monsanto’s 
plastics research laboratories and one by 
one answers to the unsolved problems 
are being found—in cooperation with 
custom molders already using the new 
technique. If you would like to know 
more, write: MONSANTO CHEMICAL ComM- 
PANY, Plastics Division, Springfield 2, 
Massachusetts. 


— oe 
i 


' 


MONSANTO 
PLASTICS 


SERVING INDUSTRY, WHICH SERVES MANKIND 
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DU-LITE—Wartime Tested 


for Peacetime Use 


Du-Lite has been successfully used for years. 
But unquestioned proof of its worth is to be 
found in its ability to stand up—to “‘take it”’ 
under the rough, tough conditions imposed 
by war. As used on arms, airplane and engine 
parts, tools and equipment, it has proven to 
be a durable, rust-resisting finish. 


Du-Lite is widely used on bearing surfaces 
as an aid to lubrication. The Du-Lite process- 
ing smooths down microscopic roughness and 
produces an oxide film that holds oil. Ex- 
tremely close tolerances can be maintained. 
Many leading airplane and automotive engine 
manufacturers have found Du-Lite practical 
and efficient for this purpose. 


Du-Lite will find many uses, both as an aid 
to lubrication and for protection, on many 
products after the war. If you are looking 
for help on black oxide finishing, call in the 
Du-Lite Engineer. His recommendations will 
not obligate you in any way, and may save 
you time, money and materials. 





DU-LITE CHEMICAL CORP. 


MIDDLETOWN, CONNECTICUT 
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in the design has been given to accuracy and strength 
with a tube which is resistant to corrosion and heat, 
Easy setting is provided by a dial pointer and the adjust- 
ment is held in position by a locking screw. Large screw 
terminals are incorporated in the terminal plate. Over- 
all measurements are 54 by 134 by 3 in. Contacting 
is accomplished through a snap-action short-travel 
switch. Range is 0 to 1400 deg. F with an adjustable 
range of 200 to 300 deg. Burling Instrument Co., 253 
Springfield Ave., Newark, N. J. 


MOUNTED IN VACUUM 


Increases contact life, reduces fire and explosion haz- 
ards. Offered in 4 types, these switches have contacts 
mounted in vacuum 
where they are relatively 
free from the effects of 
corrosion and arcing and 
are unaffected by dirt or 
oxidation. Construction 
also gives them high cur- 
rent rating for their size 
and permits them to han- 
dle enough power to 
operate equipment at re- 
duced voltage. Suggested 
points of specification in- 
clude radio and industrial 
switching jobs, oil- or 
water-immersed operations, and such hazardous loca- 
tions as flour mills and magnesium finishing rooms. 
Two are particularly useful for high altitude work and 
all four are SP, DT. Operation is without auxiliary 
contacts or relays and there are no internal coils or 
other operating mechanisms in the switches. Move- 
ment is obtained from the mechanism to be controlled 
or from other mechanisms as required. Sometimes it 
may be a slow-moving cam or the travel of a thermo- 
stat, air or liquid bellows, or rod-linkage system. No 
external fulcrum is needed because of a flexible dia- 
phragm which acts as a natural fulcrum point for the 
operating arm to transmit movement to the contacts. 
Contacts close without vibration.making it possible to 
mount these switches on or near delicate instruments. 
Space is conserved by the four devices which bear the 
following ratings: (1) maximum voltage, 3000; maxi- 
mum continuous current, 8 amp. rms.; operating force 
from 110 to 300 grams; travel of operating arm 5 in. 
from diaphragm, 0.005 to 0.009 in.; interrupting rat- 
ings, noninductive—250 volt rms. ac. or 125 volt de. 
8 amp., 600 volt rms. ac. or 250 volt dc. 6 amp., 500 
volt de. 4 amp., 1500 volt dc. or peak ac. 0.5 amp; 
and net weight, 1 oz. (2) maximum voltage, 700 peak 
ac. and 500 dc.; maximum continuous current, 10 amp. 
rms.; operating force from 100 to 300 grams; travel 
of operating arm % in. from diaphragm, 0.007 to 0.017 
in.; interrupting ratings, noninductive—250 volt rms. 
ac. or 125 volt de. 10 amp., 600 volt rms. ac. or 250 
volt de., 7 amp., 500 volt dc., 4 amp., and net weight, 
1% oz. (3) maximum hold-off voltage across station- 
ary contacts, 9200 peak; maximum continuous current, 
8 amp. rms.; operating force, 120 to 300 gram; initial 
tension 5@ in. from diaphragm, 100 or less; maximum 
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In many more ways than one... this war is being 


“BUTTONED UP” WITH 3.2.\55 


O THE CIVILIAN EYE, Brass is either the parade dress 

or the battle dress of war. . . either uniform insignia 
and band instruments, or sleek and shining cartridges and 
shells. Yet in between these two extremes, Brass has a vast 
and varied tour of duty on scores of “‘undercover’’ jobs. . . 
as in gun mounts and breech mechanisms, aircraft gyros and 
navigating instruments, radios, searchlights, sound-detec- 
tion equipment, ship’s engine-room piping and propulsion 
mechanisms, binnacles, compasses, hospital equipment. And 


there are countless other functions in which the extraordinary 


ductility, malleability, durability and corrosion resistance of 
Brass have never been approached by any other material. 
Today the entire energies and resources of this organi- 
zation are bent to one end: To make every inch of Bristol 
Brass sheet, rod and wire so thoroughly fit . . . both physi- 
cally and dimensionally . . . that there will be not one 
moment of production delay in the plants that make 
Bristol Brass into munitions and materiel ... nor any shade 
of doubt as to its sure-fire dependability, when lives depend 
upon it in action. Yes, Bristol Brass is helping speed the day! 


The BRISTOL BRASS Corporation 


Makers of “Brass Since 1850 « “Bristol, Connecticut 
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DUE TO ITS 
CONSTRUCTION 


* The Egyptian Pyramids stand 
majestically, through the ages, as 
mute witnesses to the skill and 
rugged craftsmanship of the thou- 
sands of slaves who toiled to erect 
them. . . . TODAY .. . not slaves 
. . . but creative engineering skill 
and willing hands acheved the 
same result wth the new DUMONT 
TYPE PC2 Oil Paper Capacitor . . 
an oil impregnated oil sealed ca- 
pacitor that gives assured “LONGER 
LIFE” for continuous operation. . . 
Its special features and construc- 
tion are exclusive features with 
Dumont. 








OIL IMPREGNATED - OIL FILLED 

OIL SEALED 

CERAMIC OR BAKELITE TUBES 
BAKELITE CEMENT ENDS (OIL PROOF) 
SUITABLE FOR OPERATION 75° TO 100° C 
IDEAL FOR EXTREME HIGH 

ALTITUDE DUTY 

NO DANGER OF “FLASH-OVER” 

NO METAL FOR “BODY CAPACITY” 


+ + + + F 


+ + 





DUMONT 


SeeccCtRiIc Ce, 


MFR'S O 
APACITORS FOR EVERY REQUIREMENT 


34 HUBERT STREET NEW YORK, N. Y. 





NO INTERNAL CORROSION [BUY 





| safe contact pressure, 300 gram; travel of arm, 5% in. 


from diaphragm, 0.006 to 0.011 in.; interrupting rat- 


| ings, noninductive—250 volt rms. 60 cycle ac. or 125 


volt de. 8 amp., 600 volt rms. 60 cycle ac. or 250 volt 
de. 6 amp., 500 volt de. 4 amp., 1500 volt peak 60 cycle 
ac. or 1500 volt de. 0.5 amp., and net weight, 1 oz. (4) 
maximum hold-off voltage across stationary contacts, 
12,000 peak; maximum continuous current, 8 amp, 
rms.; operating force, 120 to 300 gram; initial ten- 


| sion ¥% in. from diaphragm, 100 or less, maximum safe 





contact pressure, 300 gram; travel of arm, 5% in. from 
diaphragm, 0.009 to 0.014 in.; interrupting ratings, 
noninductive—250 volt rms. 60 cycle ac. or 125 volt de. 
8 amp., 600 volt rms. 60 cycle ac. or 250 volt dc. 6 
amp., 500 volt de. 4 amp., 1500 volt peak 60 cycle ac. 
or 1500 volt dc. 0.5 amp., and net weight 2 oz. Gen- 
eral Electric Co., Schenectady, N. Y. 


VARIABLE AIR CONDENSERS 


For high-power heavy-duty points of specification. De- 


| sign features include perfect electrical symmetry and 


inbuilt neutrali- 
zation. Provi- 
sion is for 
mounting of 
standard induc- 
tors with short. 
leads so that lead 
inductance is re- 
duced to a mini- 
mum.  Particu- 
larly useful for 
integration with- 
in electronic 
heating equip- 
ment, these capacitors range to a maximum of 5 kw. 
at 12,500 volt. Barker & Williamson, 235 Fairfield 
Ave., Upper Darby, Pa. 








9-STAGE, MULTIPLIER PHOTOTUBE 


| Supplants previous type to provide minimum current 
| —amplification increase of 600 per cent and an average 
value more than 
3 times higher 
for the same 
voltage per stage. 
Designated type 
Suitlb 931A, this tube 
has the same size 
and general ap- 
(OrANODE pearance as 931. 
i estar ert Sensitivity 800 
microamp. per 

| microwatt of radiant flux at 100 volt per stage in con- 
| trast to a figure of 532 for the older tube. Suggested 
| for specification in light-operated relays, in equipment 
| for sound reproduction from film, in facsimile trans- 
mission, in scientific research utilizing low light levels, 
_and in military equipment, the phototube has rugged 
| construction, enormous sensitivity, low noise level, low 
| dark current, and freedom from distortion. It is of the 
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Today motors run night and day to meet the unprecedented demand for - 
electrical devices. Peak loads build up intense heat. Overloaded schedules 
that won’t permit busy motors to “cool off” mean more heat. How long can 

ordinary magnet wire last under these conditions? 


We recommend Deltabeston Asbestos- and Glass-insulated Magnet 
Wires for busy war motors. You'll find that despite severe conditions of 
overload the impregnated asbestos or varnished glass yarn insulation pro- 

vides the necessary resistance to constant high temperatures. 


Deltabeston Asbestos- and Glass-insulated Magnet Wires are designed 
for winding motors, lifting magnets, brake coils, generators, starters and 
other electrical equipment. Because its copper is extremely soft and flex- 

ible the most intricate coils can be formed without rupturing the insula- 
tion. Both Deltabeston and Deltaglass Magnet Wires are available in 
round, square and rectangular shapes covering a complete range of sizes. 


_ Er 


* Sd * 


, Do you have a motor winding problem that requires a 
superior magnet wire? You can obtain additional information 
by requesting the Deltabeston Wire & Cable Catalog. Write 
to Section Y243—12, Appliance & Merchandise Dept., General 

Electric Company, Bridgeport, Conn. Deltabeston Wires and 
Cables are distributed nationally by Graybar Electric Company, 
General Electric Supply Corp. and other General Electric 
Merchandise Distributors, 





BUY 
WAR BONDS 
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Not the grate decovery dace), \J- W BERNSTON CO. 
1492 . . . BUT you'll always " Spring Makers 


celebrate the day you “searched 


just a little Farther." ss «== 66 Farmington Ave. Plainville, Conn. 

















PERMANENT 
MAGNETS 
Ii 


Philco Uses 
Cinaudagraph Magnets 


Philco, engaged in the manufacture of highly- 
accurate electronics equipment for the armed forces, 
insists upon perfection in the parts going into its 
products. There can be no “weak link’. 


Years of research in our particular field of electronics 
enabled us at Cinaudagraph to meet Philco’s demand 
for precision-designed and precision-made permanent 
magnets. Perhaps, it is for this reason we are the 
largest supplier of magnets to the company. 


Why not let us help you as we have helped Philco 
and others? Our ‘engineers and yours, working to- 
gether, can solve that magnet problem. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT 2-CC-5 
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electrostatically focused type. Photo surface employed 
has high sensitivity to blue-rich light such as that from 
a mercury-vapor lamp. Its sensitivity to incandescent 
light depends on color temperature of the source. 
Operating by the phenomenon of secondary emission, 
these tubes amplify signals composed of electron 
streams. Electrons emitted from the illuminated cath- 
ode are directed by fixed electrostatic fields along 
curved paths to secondary, and further, emitters 
(dynodes). Multiplied electron stream from the final 
dynode is collected by the anode to constitute the cur- 
rent utilized in the output circuit. RCA Victor Div., 
Radio Corp. of America, Harrison, N. J. 


SUPER-SENSITIVE MULTIPLIER PHOTOTUBE 


For specification in uses with extremely low light- 
levels. Involving a design and structural arrange- 
ment similar to that of type 931-A, this new and am- 
bient temperature, 50 max. deg. C. At 75 volt per 
stage, characteristics include: luminous sensitivity, on 
the basis of lighted cathode area which approximates 
3 min. diameter, 0.9 amp. per lumen where a projec- 
tion lamp operates at a cooler temperature of 2870 deg. 
K. and where capacitance effects are made negligible, 
a light flux of 0.001 lumen and a 0.01-megohm load are 
used ; current amplification or a ratio of anode sensitiv- 
ity to cathode sensitivity, 45,000; and sensitivity at 3750 
angstrom, 800 microamp per microwatt. At 100 volt 
per stage, corresponding characteristics are: luminous 
sensitivity, 6.0 amp. per lumen, current amplification 
300,000, and sensitivity at 3750 angstrom, 5300 micro- 
amp per microwatt. RCA Victor Div., Radio Corp. of 
America, Harrison, N. J. 


LIGHT VANE-TYPE AIR PUMP 


Forms part of new aircraft suction and air pressure 
system. Conforming to H-1 specifications, the com- 





bination consists of engine driven air pump, pressure 
safety valve, oil separator, and throttling unloading 
valve. It provides 30 cfm. at a pump shaft speed of 
2250 rpm., 6 in. Hg. suction and 16 in. Hg. pressure 
for operation of large de-icer systems. Constant suc- 
tion is maintained by the throttling valve which un- 
loads the air pump when pressure differential between 
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precise elec 
more than goe 
ties— their chemical composini 1 has to be 
such that they do not promote electro chemi- 
cal corrosion. Lumarith, cellulose acetate 
plastic, does not form decomposition prod- 
ucts harmful to copper when in contact with 
current carrying wires and moisture. In 
film and foil form, it is used as a protective 
lining for coils, tubes, bobbins and spools. 
Lumarith, too, can be molded into these and 
other electrical shapes—in any color, opaque 


or transparent. Lumarith is tough, resistant 


Lumarith Plastics in Film... Foil... 


Molding Materials and Other Forms 


*Reg. U.S. Pat. Off. 
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to solvents, chip-proof and lightweight. 


Write for Celanese Celluloid Corporation’s 


electrical booklet. It will supply you with 

pertinent facts regarding Lumarith’s electri- 
cal advantages. Complete data on dielectric 
strength, resistivity, etc. are included. 
Celanese Celluloid Corporation, The First 
Name in Plastics, a division of Celanese Cor- 


poration of America, 180 Madison Avenue, 


New York City 16. Representatives: Day- 
ton, Philadelphia, Cleveland, Chicago, St. 


Louis, Detroit, Los Angeles, Washington, 


D. C., Leominster, Montreal, Toronto. 
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The basic principle of the Fenwal Ther- 
moswitch results in a unit of laboratory 
accuracy with commercial stability. The 
construction is a brass tube in which is 
suspended thermally inert struts carry- 
ing silver contacts. Contraction and 
expansion of brass tube causes separa- 
tion of contacts in a ratio of 20 to 1. 
Since the surface of the brass tube is 
the temperature detecting means extreme 
sensitivity is possible and the high 
spring tension on struts gives freedom 
from vibration effects. 


e 
Maximum rating—10 Amps 115 V. 


Sensitivity — plus or minus 1/10° F. 
Range — minus 100° F. to 600° F. 
Cutaway at left shows basic 


construction of the Cartridge 
Thermoswitch. (A5000) 
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MASSACHUSETTS 


10 PLEASANT ST., ASHLAND, 

































cabin and atmosphere is high enough for instrument 
operation. Weighing only 11 lIb., the air pump has 
features of an overload shear section, a removable 
drive coupling for torsional flexibility, a special cast 
iron pump liner, and improved, through-type interlock- 
ing vanes for long service life and dependability, 
Smooth operation at high speeds is assured by the 
precision-machined rotor of furnace-brazed steel seg- 
ments. Two other systems designed to conform to 
B-8A and B-11A specifications respectively provide 15 
cfm. at 2250 rpm., 4 in. Hg. suction; and 4.5 cfm. at 
1500 rpm., 4 in. Hg. suction. Eclipse-Pioneer Div., 
Bendix Aviation Corp., Teterboro, N. J 


HIGH TEMPERATURE HEATER-RESISTOR 


Designed for specification in such points as annealing 
ovens and electric furnaces. Wound spirally on a non- 
deteriorating refractory core, 
the element is a helical coil 
of nickel-chromium or copper 
nickel wire. Binding posts and 
straps present the option of 
monel or nickel chrome as de- 
sired. Voltage range is 32 to 
220. Tests have indicated a 
temperature resistance for the 
core of 1700 deg. F although 
element temperature is recom- 
mended for limitation to 600 
deg. F in the copper-nickel 
type. Higher temperatures are 
served by the nickel chrome 
element which is also neces- 
sary where resistance value is 
more than 150 ohm. Size is 
7% by 2 in. and weight ap- 
proximately 1 Ib. Techtmann 
Industries Inc., 828 North 
Broadway, Milwaukee 2, Wis. 


MIDGET WORM-GEAR CLAMPS 


Extend existing line to smaller size range. New de- 
signs include 2 sizes which cover hose from 4% through 
34 in.—although, if 
necessary, the 
larger size can 
cover the entire 
range. As in the 
previous sizes, the 
band is a spring- 
steel strip, perfo- 
rated to correspond 
with the teeth of a 
worm gear. This 
strip is drawn 
through the hous- 





ing by a worm thumbscrew which provides rapid action 
in tightening the clamp. Flexibility in use is created 
by extension of the worm teeth to provide as much as a 
full inch of extra take-up in the larger sizes. In speci- 
fication for use with self-sealing fuel hose, this extra 
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DEL. thigh Speed Steel was set RECORDS 
.. . Now HERE’s Seer. DBL / 


DEVELOPED ESPECIALLY 
FOR YOUR HEAVY-CUT 
FAST-FEED, HARD AND 


Tough Soba! 


FEBRUARY 1944 


HIS is the next step in Allegheny 

Ludlum metallurgical develop- 
ment of the DBL low-tungsten mo- 
lybdenum analysis. Super DBL is 
the DBL analysis with the addition 
of cobalt, and it develops the max- 
imum red hardness—the same extra 
margin of cutting quality—that you 
were formerly accustomed to get in 
a tungsten cobalt steel as compared 
to 18-4-1. 

Super DBL has been thoroughly 
tested and proved. In performance, 
as well as in the conservation of 
vital alloys, it meets the needs of 
the times. You'll find it an ideal 
selection for heavy duty tools—es- 
pecially suited for roughing or hog- 
ging work on hard, gritty materials, 
such as cast iron and steel; or on 
tough materials like heat treated 


alloy and stainless steels. There is 
nothing special in its heat treating 
or handling requirements. @ Avail- 
able now—in standard forms and 
finishes, and in mill-treated tool- 
holder bits—from Allegheny Lud- 
lum and distributor’s warehouse 
stocks, coast to coast. 





Allegheny Ludlum 


STEEL CORPORATION 


BRACKENRIDGE, PENNSYLVANIA 
A-9073...W&D 
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SOLDERING IRONS 






















SOLDERING IRON TEM- 
PERATURE CONTROLS 


being used. 
The idle period is the cause 
of deterioration. 
SOLDER POTS 
tuggedly constructed pots of 


») structed that they are easily 


? that 
Bia sad auickly serviced, should 








Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2844 WEST ELM STREET, DEEP RIVER, CONNECTICUT 
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take-up is particularly useful as the wall of the hose is 
thicker and softer than that of standard material. Uni- 
form pressure is provided around the entire periphery 
of the hose and joints are dependably leakproof. Re- 
sistance to vibration-loosening is such that lock wire 
is not required. Aircraft Standards Parts Co., 1711 
19th Ave., Rockford, IIl. 


SEVERE SERVICE RELAY 


Combines newly developed materials and precision con- 
struction. Of telephone-type design, this family of re- 


~ 





lays offers contact arrangements for NO.; NC; 
SP., ST.; or any combination of two of these. Con- 
tacts are capable of carrying 2 amp. with non-inductive 
loads between 24 de. and 115 ac. volt. Coil resistances; 
range from a fraction of 1 ohm to 5000 ohm. Adver- 7 
sities to which the units are immune include vibration 
to 10 G. and salt spray and humidity as represented by 
standard tests. Styles are available for bottom or end 4 
mounting and with choice of ceramic or plastic insula- 
tion. Overall dimensions are 1% by 34 by 1% in. with 
maximum number of springs, and weight does not ex- 
ceed 1% oz. Allied Control Co., 2 East End Ave., New 
York 21, N. Y. 


VERIFICATION INDICATOR-LIGHT 


Produced in new bantam version. This pilot light has 
the inbuilt features of finger-tip push-test and turn-to- 


dim of larger size predecessors. Weight is less than 
¥% oz. Construction is of aluminum with full insulation 
for 4 in. mounting in 3% in. panel. Adjustment fea- | 
tures are incorporated for greater panel thicknesses. 
Overall measurement from terminal points to jewel is 7 
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|] WE “ENGINEER” 
‘| OUR PRODUCTS, 






says *Romey 





we tH 


—- Romey is experience (years of it) 
Rome Cable field men consult with him often 
and at great length. The field men tell Romey 
all about the problems they find and Romey 
tells ‘em exactly how to solve these problems. 
Incidentally, Romey learns “a thing or two” 
from the field men which helps him to con- 
stantly improve production practices. 


“Although we are very busy engineering 
and producing new war products, we always 
do our best to serve you,” says Romey. “We 
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discover a need, then design a wire 
or cable to satisfy that need. 


“Right now we're awfully busy taking care 
of you as Uncle Sam directs but we're look- 
ing forward to the day when we can send 
you all the Rome Cable products you need.” 
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WHAT’S THE USE 
OF ADVERTISING RIVETS 


. . « tf we can’t supply them? | 


HAT'S a fair question to ask if, as you 
may correctly assume, we are now pro- 


ducing 100% for Uncle Sam. 


If, however.” you who read this are like 
hundreds of other American manufacturers, 
you are at this time planning some post- 
war product requirin; rivets, screws or other 
fastening devices. 


And some morning when the radio blazons 
forth the news of the United Nations final 
victory, you will hurry to the office, get those 
plans off the ice and start the wheels in mo- 
tion for that ‘era of plenty’ ahead. 


If rivets fit into your product why not ar- 
range now for your future source of supply? 
We would like to tell you more about our 
ability to satisfy your needs. Write us. 


Th 






Post Road, Milford, Connecticut 
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ILFORD RIVET & MACHINE CO. 


| age, 
transformer, and supply circuit. 
gauge, special steel which prvoides low losses and light 








2% in. An important feature is a break-before-make 
control which prevents actuation of solenoids or relays 
when a test is being made. Jewels are available in 
various standard colors. Searle Aero Industries, Inc, 
Orange, Calif. 


MIDGET 35 KVA AIRCRAFT TRANSFORMER 


Weighs only 25 lb. Ordinary single-phase 37/2-kva. 
transformers weigh as much as 680 Ib. Designed for 
250/30-volt, 400 
cycle supply, this 
unit uses class-B 
insulation and air 
cooling. In 7¥- 
kva. 3-phase, 208- 
190/21-26.5 - volt 
size, another 400- 
cycle unit weighs 
only 94% lb. Forced- 
air-cooled, this one 
has a_ regulating 
winding by which 
secondary voltage 
is maintained con- 
stant over a 30 per 
cent range. Addi- 
tion of control 
equipment provides 
constant dec. volt- 
compensating for voltage drop in the rectifier, 
Cores are of a thin- 


weight. Winding of the 3-phase core is novel. Two 
small cores are wound first. Then a third core is 
wound around the first two, producing a unit with two 
windows and 3 legs for the 3-phase windings. In a re- 


| lated series of units, 400-cycle self-cooled autotrans- 


formers are correspondingly small. A 5-kva. 120/30- 
volt type weighs 8 Ib. while a 1-kva. version weighs 2%. 


_ Both are capable of operation at 200 deg. € tempera- 


ture rise. A 1500-watt, 180/110-volt autotransformer 


| with air blast weighs slightly less than a pound. IIlus- 


trated is the 35-kva. 400 cycle type. Westinghouse 


_ Electric & Mfg. Co., East Pittsburgh, Pa. 


BLACK FINISH FOR ZINC 


Applied by dipping. With particular significance for 


wartime products, this process gives an even, black, 


corrosion-resistant finish for zinc or zinc alloy surfaces. 


_ Cycle of application is 7 min. Of non-electrolytic type, 
| the protective surface gives a salt-spray rating of 200 





to 300 hr. with a 0.0002 in. zinc plating on steel with- 
out after-coating. Provided base is excellent for or- 
ganic coatings, for high weather and humidity resist- 
ance, and for minimum reflection. Chipping and peeling 
are absent. Alrose Chemical Co., Providence, R. I. 


DOTS FOR TEMPERATURE RATING 
Part of winterization program for component identifi- 


cation. Under the terms of directive No. 21-B of the 
Winterization Office of the Materiel Command, Army 
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Manufacturers of Coded Lruives 


and Components (4 or Electrical, Electronic and Mechanical Applications 


EASTERN AIR DEVICES, INC. 


585 DEAN STREET © BROOKLYN 17, N. Y. 
An Affiliate of THE FRED GOAT CO. INC., Special Machinery Specialists Since 189 
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| Air Corps, Wright Field, aircraft accessories are to be 
| . 
marked as operable in the temperature range at 16Qj 


. | | 
FParter Tae) retire akeye) deg. F. to minus 65. White and yellow dots are des@ 


ignated to represent respectively, tentative and finaly 


WI fe E ST Qe ep N G approval. This supplier is providing such marke 


WL /; made of flexible, durable adhesive material with prow 
tective transparent coating. They are easily and quickly 


41) NE oe H O T B LA DB) E wid applied to the part without being moistened. Marke 
are approximately 1% in. square and come mounted of 

WI R E ST R I p o E R cards of 96 units. Detachment and application to the 

component is simple and convenient. Western Litho- 
ES ree ce — graph Co., 600 East Second St., Los Angeles 54, Calif. 










V-BELT COOLANT PUMP 


Drives in a vertical 
position from de- 
tached motor or 
drive shaft. Re- 
volving on 2 high- 
grade ball bearings, 
the shaft is of one 
piece construction, 
The bearings are 
mounted between 
the plate flange 
and the V pulley. 
Pump stem, flange 
and impeller hous- 
ing in this model 
are interchangeable 
with and available 
in two lengths as 
in the company’s 
offering of a motor- 
driven pump. Other 
features are simi- 
larly interrelated. 
Ruthman Machin- 
ery Co., 1818 Read- 
asant: ing Road, Cincin- 
— — Sen ® nati 2, Ohio. 


| 
| 
| 





A new and improved Production Wire Stripper. 
Strips clean—no frayed ends—no nicked wires. 
Insulation is burned off by two electrically heated, 
independently adjustable blades. Quickly strips 
cotton, silk or rubber from FINE stranded or 
solid wires. 


IDEAL— most complete line of Wire Strippers 


zoter Production 
WIRE JOINTS 


wth y 
IDEAL ti Gite Yi 











ROTARY LIMIT SWITCH 





To handle 12 circuits. Of the diréct connected rotary 
type, this limit switch incorporates 12 individual con- 





Do away with old fashioned ‘‘solder- 
tape-and-heat”’ methods. ‘‘Four-joints- 
per-minute speed” steps up produc- 
tion schedules. Easy to use, even for 
inexperienced help. Sizes for all jobs. 





Fully Approved 
PROMPT SHIPMENT 


IDEAL S& 


Seek Seeusecen OSb5sth oe il tact drums, each of which is separately adjustable by | . 
1008 Park Avenue Sycamore, Illinois small increments. It can be specified as either a con- 


Sales Offices in all Principal Cities | tinuously rotating or a reversing switch and is suitable 
In Canada: Irving Smith Ltd., Montreal, Quebec. 














| for operation in any position. Easily accessible termi- 
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GUTHMAN SaZer-Prproved COILS 





For many years before the war, Edwin I. Guthman & Co. was especially known for manu- 
facturing better coils. With war came greater demands upon our facilities...U. S. Army and 
Navy orders for many diversified radio parts... expansion of our plant... the addition of 
many new manufacturing departments. All manufacturing and assembling of these many 
units was done in our own completely equipped plant. Thus, our engineers and skilled 
personnel gained a broader experience in modern radionics. Now, we are 
concentrating all this technical experience in the engineering and 
production of Guthman Super-Improved 
Coils. . . promised leaders in peace- 









time radionics. 





EDWIN |. GUTHMAN & CO... 


is SOeTH FHREOOP STREET: CHICAGO 


PRECISION MANUFACTURERS AND ENGINEERS OF RADIO AND ELECTRICAL EQUIPMED 
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ELECTRIX 


onnoration 


Peace-time engineers of soft-rubber connectors, 
sold exclusively through U. S$. RUBBER COMPANY 


146 MIDDLE STREET * PAWTUCKET, R. I. 























NORTON (N) INSTRUMENTS 


Calibrated for your exact needs 





‘Because Norton dials are hand 
calibrated and hand drawn, they 
are accurate at every part of 
the scale.” 





NORTON VOLTMETERS 


are built in the careful, 
ainstaking manner which 
has characterized Norton 
construction for a half cen- 
tury. Hardened, hand- 
ground pivots, supported 
by sapphire jewels for ac- 
curacy. 





Recognized for their extreme accuracy and reliability; 
approved by leading switchboard builders, public 
utilities, electrical repair shops, marine builders, electro- 
platers, and laboratories. Send for our new catalog. 


NORTON Electrical Instrument Co. 





75 HILLIARD ST., MANCHESTER, CONNECTICUT 
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| nals are provided by the all molded design of the device, 
_ Contacts are silver to silver, wiping and self-cleaning, 
and double break. Shaft is suspended on needle bear- 
ings. Contacts are conservatively rated for 125-volt 
ac. operation. Philadelphia Gear Works, Inc., Erie 


| Ave. and G Streets, Philadelphia 34, Pa. 





SPLASH-PROOF VENTILATED MOTOR 


| Covers power range of 1% to 15 hp. Two-way venti- 
| lation is provided by a cooling system which draws 
| in air through 
baffled open- 
ings in the 
bottom of the 
end _ brackets, 
A fan on each 
end of the 
rotor blows 
cooling air 
through and 
around all 
parts and then 
out through 
louvred open- 
ings in the 
| side of the 
| frame below the center line and at the bottom. By this 
construction, these motors are particularly useful for 
specification at points where vital parts of the motor 
must be protected during plant wash down or for 
equipment which must operate in an outdoor location. 
Century Electric Co., St. Louis 3, Mo. 
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VERSATILE WELDING HEAD 


Permits performance of butt and T-welding operations 
9-stage tube has a sensitivity almost 3 times as great 
as the former. This 
one is designated as 
1P21. Suggested uses 
include those which 
may be encountered 
| in astronomical meas- 
| urements or in scien- 
tific research. Size is 
| small, construction 
rugged, noise level 
low, and distortion ab- 
sent. Dark current is 
extremely low too. 
Utilizing the principle 
of secondary emission 
at successive dynodes, 
the tube is capable of 
multiplying feeble cur- 
rents produced under 
weak illumination by 
an average value of 
300,000 times when operated at 100 volt per stage. 
Resulting output current is a linear function of the 
exciting illumination. Since secondary emission occurs 
instantaneously, frequency response is flat up to fre- 
quencies at which transit time becomes a limiting factor. 
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Here is a typical example of the methods 
“National” has devised to save time, materials, 


a closer tolerance than that of commercial screws. 





© diam te 36 1 -: ttin the 


HEADEO AMO THREADED 





THE NATIONAL SCREW & MFG. CO., CLEVELAND, 0. 
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If so, you should consider Paragon 
Timers. When built in as a part of nu- 
merous types of electrically controlled 
machines, they save time, increase out- 
put per man, speed production and 

rwise improve equipment .. . 
such as Battery chargers, heat treating 
furnaces, lubricating equipment, re- 
frigeration compressors, sandblast 
equipment, lense grinders, laundry 


ent, etc. 
a Paragon Timer Engineer to 


help plan your present or post war 
equipment. No charge; no obligation. 


PARAGON ELECTRIC COMPANY 
400 Old Colony Building @ Chicago 5, Illinois 














Where Dependability 
td IBEUP Essential 


Excellent example of the diversi- 
fied applications of Gast Rotary 
Air Motors and Pumps is this in- 
stallation on a Submarine Tender 
Oil Purifier. This Gast twin-fan- 
cooled pump was selected to pro- 
vide combined vacuum and pres- 
sure continuously at full capacity, 
where utmost dependability is 
required. 


If you have an application requir- 
ing dependable vacuum or pres- 
sure, there is a Gast Rotary Air 
Pump to meet your requirements. 


Or if you have an explosion-proof 
application (with compressed air 
available) investigate the Gast 
Rotary Air Motor. Write for the 
new illustrated folder ‘Industry's 
Trend To Air for Power’’. Feel 
free to write us on your air power 
problems. 
Address: GAST MFG. CORP. 


135 Hinkley Street, 
Benton Harbor, Mich. 


GAST AIR 


MOTORS e COMPRESSORS 


VACUUM PUMPS 








Anode—supply voltage, referred to cathode, in dec. of 
peak ac. is 1250 max. volt. Voltage between dynode 
No. 9 and anode is 250 max. volt. Other ratings are; 
Anode current, 1.0, max. ma.; anode dissipation, 0.25 
max. watt; with conventional spot welding machine, 
Specifiable as auxiliary equipment for any such machine,§ 
the special electrodes can be easily and quickly inter- 
changed with regular parts. Pieces to be welded are 
placed in guide grooves in the lower electrode. As the 
horizontal arms approach each other in operations, the] 
clamp in the upper electrode holds both work pieces 
in place with firm contact throughout the period of 
current application. Time consuming operations ordi- 
narily required in butt welding are eliminated and 
pieces are accurately positioned during formation of the 
weld. Also, excessive metal flow around the weld is 
avoided. The process accommodates stock up to % in, 
Commercial Platers & Mfgrs., Inc., 1314 13th St, 
Rockford, III. 


HEAT-RESISTANT INFRARED LAMP 


Has new permanent lock between base and bulb. Ordi- 

nary cementing and strapping together of parts in 
previous types of in- 
frared lamps has given 
trouble under the high 
temperatures encoun- 
tered. This new bulb 
incorporates a_ base 
lining made with spe- 
cial protrusions which 
fit tightly into inden- 
tations in the neck of 
the bulb and _ lock 
there by special crimp- 
ing of the metal part. 
A further change 
from previous design 
involves substitution 
of a ceramic heat re- 
flector disk for the 
previously used mica 
‘disk. Birdseye Div., 

Wabash Appliance Corp., Brooklyn, N. Y. 


ALL-ALTITUDE CARBON BRUSHES 


Serve aircraft, rotating electrical equipment from sea 
level to highest altitude? Protection is provided against 
failure of equipment throughout not only the entire 
range of flight but also the range of adverse atmospheric 
conditions. Even the highest humidity can be with- 
stood. An integral part of the brush composition, ac- 
curately determined amounts of special materials pro- 
vide on commutators a film capable of withstanding 
operation in dry nitrogen and at atmospheric pressure 
as low as 2 mm. of mercury. National Carbon Co., 
P. O. Box 6087, Cleveland 1, Ohio. 


SMOOTHER SURFACES 


Reduces scratch patterns on surfaces prepared by ma- 
chining, grinding, honing, or lapping. Particularly 
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TURBO markers are represented in almosf 


every type of equipment on the firing line 
and on the industrial front. They permit in- 
stant circuit identification, are enduringly 


legible and low in cost. 


These wire markers are manufactured from 


WILLIAM BRAND & COMPANY 













WIRE 
MARKERS 


standard TURBO insulation tubing; there- 
fore possessed of all its resistant qualities, 


while conserving critical materials. 


TURBO markers are snug fitting, easy to 


assemble and are available in any size, 


‘ 


color and marking. 


Block Mica, Mica Plate and products—Varnished oil tubing, Saturated Sleeving, Varnished Cambric, Cloths and Composites 


276 FOURTH AVE., NEW YORK, N. Y. 
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325 W. HURON ST., CHICAGO, ILL. 
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%xContacts suited to many diverse types of electrical apparatus may 
be engineered to meet the requirements of individual applications 
by use of Gibsiloy powdered metal contacts possessing the following 
characteristics: 


Gibsiloy A Gibsiloy C Gibsiloy NW Gibsiloy W Gibsiloy NC 























(Silver (Silver - (Silver (Silver (Silver 
Nickel) Graphite) Nickel Tungsten) Nickel 
Tungsten) Graphite) 
— Conductivity 1 3 3 3 2 
Non-Welding| 3 1 2 i 2 
Low Contact 
Resistance 1 3 3 3 2 
Long Life 2 3 1 l 2 
Hardness 2 3 l l 3 
1 — Best 2 — Excellent 3 — Good 


Gibsiloy contacts of these grades are supplied in varied 
analyses of their component elements to provide further 
gradation of characteristics. 


Gibsiloy is widely used on Contactors, Circuit Breakers, 
Relays, Motor Starting Switches and also many Sliding 


Contact Brush applications. ie 
WRITE FOR FURTHER INFORMATION 








8349 Frankstown Ave., Pittsburgh (21), Pa. 













COILS 
WOUND 
TO YOUR 

ORDER 


ANY SIZE 


N2 matter how exacting your specifications, Acme 
Coils are guaranteed to meet them. Only highest 
grade, rigidly tested materials are used—the windings 
are even and firm—the coils are sealed against all 
moisture penetration. 


As wire, covering, insulations and varnish are all 
Acme-made, there is a definite and complete control 
that places the finished product on a high plane, 
electrically and physically. Forward your specifica- 
tions or ask our engineers to assist with the design. 


THE ACME WIRE CO. 
NEW HAVEN, CONN. 


COILS — MAGNET WIRE — VARNISHED INSULATIONS | 
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| adaptable to straight and tapering holes or bores and 
also to such difficult shapes as spheres, cones, etc., thegl 
process employs a special, high quality abrasive] 
| Amount of stock to be removed varies with quality off 
surface before finishing, depth of its deepest imperfec-jj 
tion, and hardness and quality of the piece. Points off 
recommended specifications include ball bearing races, 
instrument pivots, cartridge case dies, gear bores, and 
hydraulic cylinders. Finishing service is offered on 
already-made parts, as well as those made completelyj] 
by Engis Equipment Co., 310 South Michigan Ave.,§j 
Chicago 4, Ill. i 


| 


RESIN-BONDED VENEER TUBING 





Combines extreme lightness with strength comparable}f 
to that of steel. Formed from laminated wood, the | 


| 








tubing is designed in such a way that stress in any ]} 


} 
direction pushes against the length of grain of a column | 
of wood while radial pressure or crushing is countered |} 
by the manner of winding of the veneers. Since the | 
| veneers are in the thickness of about 0.01 in., sizes |} 
| can range from that of a drinking straw to a tube large | 
| enough to perform as a radio mast. Completely re- |} 
sistant to open flame, the product utilizes a plastic 
| bonding agent which is waterproof, rotproof, and splin- 
| terproof. Even bullet holes do not produce splinters 
and contact with gasoline neither mars the surface nor 
produces absorption of the odor. Although round tub- 
ing has been most commonly supplied, it is also pos- 
sible to produce straight and tapered forms whose cross 
sections are other than round. For decorative pur- 
poses on the exterior of a product, the outer ply of the 
tubing can be specified in any one of a number of beau- 
tifully figured woods. Under a simple treatment, 
threads can be applied to the tubing with ordinary pipe 
dies. Cutting is accomplished with regular woodwork- 
ing machinery. Present points of specification include 
structural columns, thin wall electrical conduit, liquid 
lines for pumps, protective railings, and tripods. Fu- 
ture possibilities include furniture, air conditioning, 
vacuum cleaners, musical instruments, and lighting fix- 
tures. Available range in ID. from % to 18 in., wall 
thicknesses from 0.05 to 0.5 in. and in any reasonable 
length. Tolerances on the smaller sizes hold the ID. 
to minus 0 and plus 0.01 in. with wall thickness to 
within plus or minus 0.005. In the small sizes, test 
properties have been indicated as follows: Ultimate 
compressive strength, 11,500; Young’s modulus for 
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TANDEM! 


Wherever possibilities exist for 
arranging machines to operate 
in tandem, or series, so as to keep 
material moving and cut out stopping 


places, Reliance engineers can offer con- 


structive help. 


Pioneering work done by Reliance in 
adapting motor-drives to the continuous 


processing of materials in coil form has 
done much to reduce costs and improve 
quality and uniformity. 


If you would like to talk over the appli- 
cations and requirements of tandem 
operation and ways in which motors can 
be teamed up to produce most satisfac- 
tory results, send for a Reliance man. 


With the aid of Tandem (or Range) 

Drive, material is processed faster 

and with less handling, power and 

inte p are | ed 
and space is saved 


OTORS 





RELIANCE ELECTRIC & ENGINEERING CO. 


1088 Ivanhoe Road * Cleveland, Ohio 


Birmingham « Boston « Buffalo * Chicago « Cincinnati * Detroit « Greenville (S.C.) * Houston « Los Angeles * Minne- 
apolis *« New York « Philadelphia « Pittsburgh * Portland (Ore.) « St. Louis * San Francisco (Calif.) « Syracuse (N. Y.) 
and other principal cities. 
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NEW No. 85 SHUTTER TYPE ASSEMBLY 


QUARTER (90°) TURN 
YS 


en 
COMPLETELY 


COMPLETE 


ILLUMINATED! BLACKOUT! 









OTHER 
MAKES 
a 


Three big features characterize our new patented No. 85 Shutter 
Type Jewel Light Assembly: 


1. 90° right turn brings COMPLETE Blackout 


2. 90° left turn and the jewel is COMPLETELY, uniformly 
illuminated ! 


3. Convenient slip-fit bezel permits quick easy lamp replace- 
ment without tools. 






MAKES 
eo 


The No. 85 has many other ‘superior 
features . . . all designed to raise jewel 
light assemblies to new heights of de- 
pendability and efficiency. The new 
Drake Catalog should prove valuable 
to you. Do you have a copy? 
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DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S. A. 









Products of | - 
“MERIT” | : 


means 
Fine Radio Parte | 



























..- PARTS manufactured ex- 
actly to the most precise 
specifications. 


Long manufacturers of com- 
ponent radio parts, MERIT 
entered the war program as 
a complete, co- caelinanad 
manufacturing unit of skilled 
radio engineers, experienced 
Siectoton workmen and 
skilled rators with the 
most modern equipment. | 


MERIT quickly established 
its ability to understand 
difficult requirements, quote 
intelligently and produce in 
quantity to the most exact- 
ing specifications. i 


Transformers—Coils—Re- 
actors— Electrical og we 
of All Types for the Radio 
and Radar Trade and other 
Electronic Applications. 


Ky 
ye on or 


MERIT COIL & TRANSFORMER CORP. 


CHICAGO 6, 


311 North Desplaines St 


162 


PILOT LIGHT ASSEMBLIES 








axial compression, 1,400,000; compressive proportion, 
ality limit, 6,000; Young’s modulus from buckling fail, 
ure by Euler’s Formula, 1,400,000; ultimate tensilg 
strength, 11,000; Young’s modulus for axial expansion, 
1,700,000; tensional proportionality limit, 6,000 
Young’s modulus for deflection, 1,500,000—all pounds 
per square inch. Specific weight is approximately 0.75 
depending upon specie of veneer and method of conJ 
struction. Plymold Corp., Lawrence, Mass. 


POTENTIOMETERS WITHOUT WIRE 


Result from developments in processing of resistive 
coatings. 


Superimposed on a plastic base, the resistive 
coating used in 
this new line of 
potentiometers ig 
practically —_ag 
smooth and hard 
as glass. Chem 
ical treatments 
during process 
ing have the ob 
jective of elimi- 
nating further 
changes in com} 
position whi 
heat treatmen 
stabilizes all 
perature and hu- 
midity characteristics. Thus, these units are describ 

as comparing favorably with wire-wound types in mat 
ters of resistance permanence, immunity to climatid 
conditions, and wearing qualities. Previews of the 

controls have disclosed reliably accurate resistaned 
values. Clarostat Mfg. Co., 285 North Sixth St 
Brooklyn, N. Y. 


STRESS-STUDY PLASTIC 


Comes now in sheets as large as 600 in. square by 3 if 
thick. Newly adapted to this purpose, the material re 
sulted from a search 
for special dielectric 
properties among plas- 
tic materials. Since 
previous materials for 
use in  photo-elastic 
stress studies were 
available in sizes only 
100 in. sq. and 3% of 
an inch thick, this de- 
velopment opens the 
way to analysis on full 
scale 3-dimensional 
models. Further, 
costs are considerably 
reduced over the older 
material. Illustration 
is that of a plastic 
model crane-hook made from the new material. Stress 
lines in the model refract polarized light to indicate i1- 
terference bands where the greatest load is being caf- 
ried. Westinghouse Electric & Mfg. Co., East Pitts 
burgh, Pa. 
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SAVE SPACE 


WITH LEXEL INSULATED WIRE 


When designs call for extra compactness and light 
weight of electrical installations, you'll find real help 
in LEXEL-insulated wire. LEXEL insulation tape pro- 
vides maximum protection with minimum bulk and 
weight. It’s especially useful for a wide variety of low- 
tension applications, such as instruments, controls, 
lead-in and hook-up wire and electronic circuits, where 
space is scarce. 

But small bulk and weight aren’t the only ad- 
vantages offered by LEXEL insulating tape. The 
conductor is always CENTER-SEALED. LEXEL forms 
a continuous helical tube in which the conductor is 
automatically and permanently centered through every 
inch or mile of its length. It’s heat sealed—and no 
extra material is needed for this extra insurance against 
off-centering. 

The qualities of LEXEL (cellulose acetate butyrate) 
have earned approval for a wide variety of military 
installations. These same characteristics of high dielec- 
tric strength, high insulation resistance and low 
moisture absorption will make it equally valuable for 
the improved new products of peace time. . 

On your request, we'll gladly send test samples, 
specifications and names of manufacturers supplying 
LEXEL insulated wire and cable. 


CUSTOM-MADE INSULATION 


As a regular service, Dobeckmun engineers also develop lami- 
nated insulation products, custom-made to special purpose 
specifications, such as slot cell and phase insulation for motors, 
insulation for shipboard cables and other uses. If your require- 
ments are unusual, call on us. 


“LEXEL” is a registered trade-mark of The Dobeckmun Company. 


~DOBEGKM UN 


INDUSTRIAL PRODUCTS DIVISION * CLEVELAND, OHIO 
WESTERN SALES HEADQUARTERS - SAN FRANCISCO 
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That the engineer-designer may be well- 
informed in regard to those types, forms and 
sizes of electric motors which he may specify 


: for integration within his wartime product, 
What They Will Do grecrricaL MANUFACTURING offer 
Av ai | able Ty pes this tabulation of the motor offerings of its 

advertisers. Revised frequently, this two-way 
Who Makes Them table permits rapid reference to either motors 


A—SINGLE PHASE 
B—POL YPHASE 
C—DIRECT ey RRENT 
D—UNIVERS 


E—TORQUE 


Crocker-Wheeler 
Fairbanks, Morse & 


Elec. Mfg. Co. 


> " 4 
Delco Appliance Div 
G. Pt om 
Delco Products Div 
Electric Specialty 


Barber-Colman Co. 
Elec. Co. 

Burke Elec. Co 
Century Elec: Co. 
Emerson Elec. 

Mfg. Co. 


Alliance Mfg. Co 
Baldor Elec. Co. 
Black & Decker 
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or to individual manufacturers of them. 

To use, merely select the basic character of 
the performance desired (from the various 
classifications and sub-classifications) with due 
regard for the realities of the to-be-available 
energy supply (as covered primarily by the 
A, B, C, D and E key letters). Relate all other 


desired features and the makers who supply 


Eng. Co. 


G. M. Corp. 
John Oster Mfg. 
Reliance Elec. & 


Janette Mfg. Co 
Ohio Elec. Mfg. Co. 
Packard Elec. Div. 
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Robbins & M: 


such components can instantly be identified. 

Specifiers should have a working knowledge 
of applicable WPB restrictions upon both 
motors and controls; see “Standard Motors 
and Controls Will Take Stepped-Up Load- 
ings’ (Elec. Mfg. Nov. 1942, p. 40) and 
“Motor Starters For The Wartime Product” 
(March 1943, p. 85). 


Inc. 


Signal Elec. Mfg. 
Wagner Elec. Corp. 


! Speedway Mfg. Co. 
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Staculess FASTENING 


“| 


J 


Headquarters 


HEADQUARTERS is ‘‘a chief place of 
business.’ So... when you need non- 
ferrous and stainless fastenings, come 
toHarpers.. . the organization which 
specializes on the manufacture of 
bolts, nuts, screws, washers, rivets and 
specials made of Brass, Bronze, Cop- 
per, Everdur, Monel and Stainless... 
an organization not concerned with 
common steel fastenings. 

To serve fastening users, Harper 
stocks over 4280 different items... . 
employs a large staff of engineers and 
field service men .. . and offers a vast 
fund of practical non-ferrous and 
stainless fastening ‘Know 


how.’ Sample this “Know BRASS 
how” by writing (on your BRONZE 
— for a a COPPER 
color age catalog. 

ir cere id EVERDUR 
THE H. M. HARPER COMPANY 
2609 Fletcher Street, Chicago 18, Ill. MONEL 

BRANCH OFFICES: 

New York City + Philadelphia - Los Angeles STAINLESS 


Milwevkee + Cincinneti + Heuston 
Representatives in Principal Cities 





HARPER \¥s 
| 
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YOU MAY AGREE OR DIFFE 


— 





(Continued from p. 134) 





sonnel with this training is particularly great when it 
is realized that some of the advanced equipment now 
in use did not exist two years ago, and radio specialists 
fully informed as to its operation and maintenance are}4 
required at many different bases. While the full story]} 
of the invaluable work being done by these field engi-}¢ 
neers for both the Army and Navy cannot be told until 
the war is over, it can be said with full confidence that 
they are playing a vital role in the country’s war effort 
in helping to make sure that our armed services have 
the most advanced types of radio equipment properly 
installed and so serviced and maintained that it is ready 
to operate at all times.” 


A. ALLEN BATES, Chemical and Metallurgical 
Mgr., Westinghouse Research Laboratories (report- 
ing on his 3-month stay in Brazil)— 

“Brazil is the most fantastically rich country in the 
world in iron ore—the basic ingredient of industrializa- 
tion. But Brazil’s industrialization has up to now been 
directed toward the provision of power facilities and 
transport and the metallurgical sciences are just be 
ginning to assume the importance there that they must 
have if the buried wealth of the land is to be turned 
into a commercial asset that will alter the whole eco 
nomic and cultural structure of the country. Educas 
tion in Brazil has always been oriented to Europe but 
the trend now is toward hemispheric solidarity and 
Brazil is looking toward technical as well as cultural 
and economic affiliation with the United States.” 





CHARLES E. WILSON, Executive Vice Chairman, 
War Production Board— 

“The volume of materiel shipped for the invasion of 
North Africa and Italy was insignificant compared with 
the job ahead of equipping General Eisenhower’s all- 
out assault on Europe. I am sure in my heart that the 
Germans will be smashed, I believe in 1944. I will 
pray with you that the Germans will break; that the 
psychology will get them and that the terrific pound- 
ing from the air will help, but I don’t count on it and 
I know the military people don’t count on it. The 
year ahead will be a difficult one. Civilian goods must 
be increased but by comparison with the number one 
job of supplying the armed forces it is unimportant. 
I need not remind you that the volume of munitions 
we must produce in 1944 is greater than in 1943 or at 
least equal if you give credence to cutbacks reported 
to be coming later.” 


DAVID B. SMITH, Director of Research, Philco 
Corp. (in a recent address to the Association of Cus- 
tomers’ Brokers )— 

“In the postwar television set the picture will be 
larger than most of those available today and some 
receivers may provide a picture as large as the average 
road map. You will probably have the television set 
in your living room and you'll turn the lights down, 
but not out, when you look at it. In New York, 


ELECTRICAL MANUFACTURING 








hat 


tly 


ca 
ut 
nd 
ral 


he 
ill 
he 
d- 
nd 
he 


ne 
it. 
ns 
at 
ed 




















JUNGLE DAMP’S A KILLER 


The jungle’s a dirty fighter. Vines and underbrush seem to grow across 
your way while you watch them. The sun doesn’t get through...and 


‘it’s damp. The heavy, hot kind of damp that means mildew and decay 


to every piece of equipment not specially made or treated to resist them. 

Laytex Assault Wire is specially made to resist damp. The 
high quality, uniform insulation is entirely free from water- 
soluble elements. It is unaffected by prolonged’ exposure to 
moisture, provides maximum protection to the accurately 
centered conductors. 

Not only that...the special Laytex Insulation has high resistance 
to concussion and does not become embrittled when wire is subjected 
to repeated vibration and shock. It readily withstands temperature 
changes. Its uniformly high quality permits the thickness of the 
insulation to be kept at the minimum. As a result, Laytex Assault 
Wire is extremely lightweight. A mile weighs less than 30 pounds. 
Laytex Assault Wire has a talking distance of better than 5 miles, 
and was developed for front line service by United States Rubber 
Company scientists working in close cooperation with engineers of 
the Army Signal Corps. 

These same properties—light weight, small diameter, ability to 
withstand temperature changes, flexibility and toughness make other 
types of Laytex Wires and Cables as important in peacetime industry 
and building as they are to the Armed Forces. 








TALKING DISTANCE...OVER 5 MILES... 


Laytex Assault Wire assures clear, sure trans- 
mission of messages—a prime military require- 
ment for battlefront communications. An in- 
valuable property when advance scouts have 
been cut off from their company and virtually 
surrounded in enemy territory. 








...and fully dependable. One man carries 
enough wire to keep communications open— 
travels fast and far without being hampered by 
excess, needless weight. 





SERVING THROUGH SCIENCE 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue, Rockefeller Center, New York 20, New York 
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Shell Type 
MOTORS 


Compact and Efficient 





Design is often facilitated and efficiency in- 
creased by making the motor an integral part 
of the machine or appliance. This type is par- 
ticularly suitable where one of the motor speeds 
available is directly applicable to the purpose. 


The stator is pressed into a heavy steel shell 
and the rotor is bored to your specifications. 
Rotor is dynamically balanced on a test shaft 
with key in place. 


Ratings range from 4 to 714 HP; speeds, 
1150, 1750 and 3500 rpm. Built for A.C. 
single-phase or multiphase currents. 





OHIO MOTORS INCLUDE 


Split-phese Induction to 4 HP on Type 90 795 - 

ue to oz 
Direct Current to 1 HP gorges Pole to 1/30 HP 
Capacitor to 2 HP Svachronoys to 34 HP 
Polyphase to 2 HP A.C. to D.C. Motor Generators 
Aircraft Motors to 500 watts 


High to Low Voltage D.C. Dynamotors up to 300 watts 











Tell us your requirements and we will 
advise with you 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Avenue Cleveland, Ohio 
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Philadelphia, and other Atlantic seaboard cities, y 
may very well have your choice of several program 
within a few years. You'll see sporting events an 
scenes from Washington, perhaps variety shows an 
drama from New York. New kinds of entertainmen 
may be created as a result of television just as th 
movies changed vaudeville and the theatre.” 


ROBERT C. STANLEY,, Chairman and President 
International Nickel Co. of Canada, Ltd.— 

“The high qualities inherent in various types o 
nickel steels and non-ferrous alloys which had been d 
veloped during peacetime have been the very propertie 
sought by manufacturers of war equipment. Throu 
the increased use of nickel in these essential’ war ap 
plications, industry has gained a far greater knowledg 
of the metal’s advantages and this will be reflected i 
peacetime demand. Many interesting new nickel uses 
cannot now be publicized due to war restrictions, 
Prices of nickel in Canada and the United States 
throughout the war have remained at lev els prevailing 
for many years. Production costs have risen and a 
financial burden has been assumed in expanding opera- 
tions. After victory is won, the nickel industry will 
be in a position to share substantially in any postwar 
prosperity—a prosperity which cannot be attained with- 
out tolerant cooperation between government, manage- 
ment and labor.” 


JAMES H. RAND, JR., President and Chairman, 








Remington Rand, Inc. (in a message to the stock: 
holders )— 

“Increased production of typewriters in 1944 over 
the present WPB authorization is anticipated. The 
typewriters now in production are for the armed forces 
and some will be available to war industries on ap- 
proved orders. Output of other business machines was 
never suspended and the distribution of these to do- 
mestic civilian business has been greatly liberalized in 
recent months. Both production and distribution will 
be further expanded in 1944. Sales of office supplies 
have shown continued increases at a rate which should 
be maintained throughout the coming year. In ad- 
dition to filling its war production schedules the com- 
pany is now in a position to meet the pent-up demand 
for business machines, record control equipment and 
supplies.” 


I. W. WILSON, Vice President in Charge of Pro- 
duction, Aluminum Company of America— 

“Excess production of aluminum would be an un- 
patriotic waste of both manpower and scarce fuel. 
Thus a number of units have been closed down by the 
company. Further contemplated cuts would still leave 
a surplus of supply over demand for the light metal, 
although structural shifts from steel to aluminum in 
some munitions are being studied.” 


JAMES FORRESTAL, Under Secretary of the Navy 
(in a prepared statement )— 

“The total landing craft program involves 65,000 
vessels, and in addition some 15,000 miscellaneous small 
craft, rubber boats, rafts, etc., are needed to complete 


the huge project. “More than $5,000,000,000 will be 
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| THE ELECTRONIC ENGINEER NEEDS Hep... 


ver 
The . 
hig G eneral Ceramics is at his beck and call to help with me [ aevomnenia, ~ 
*P- his insulator problems. In nine cases out of ten the — 33, | 
jo{ Solution will be STEATITE. ‘a 
. Electronic Engineers know that there is a very 
In . 
yijj| Sound reason for the extensive demands made on the 
ies} Steatite Industry, demands that are clearly portrayed 
uld| by the almost astronomical increase in the production 
ad-| of Steatite insulators since 1938 (see graph). 
m- During the course of this unprecedented progress, 
ind| General Ceramics has been in the foreground both in 
indj regard to increased productive capacity and engineer- 
ing skill in the development of new methods and prod- 
ucts — meeting the strict specifications of the United 
ro"! States Army and Navy for the best and only the best 
in Steatite insulators. 











in- 
1el, For all your insulator problems whether specialized or stand- 
the ard, our Engineering Department is always at your service. 
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0 ; leg ma AND STEATITE CORPORATION 

: KEASBEY a NEW JERSEY 
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LAYER WOUND 





by Doyle... 


% Let's take it apart! A cross-section at any ran- 
dom point would reveal a remarkable uniformity 
in the automatic winding, with proper Inter-layer 
insulation. 


In operation this Layer Wound Coil by Doyle, 
is famous for superior performance. Better in the 
long-run, too! 


Wound in multiples of from 8 to 30 on 
27 inch long kraft paper tubes or their equiva- 
lent, subsequent operations include cutting coils 
apart, installing finish-leads, wrapping, impreg- 
nation, rigid testing. 


Send your specifications today. Arrange to 
receive a production sample test coil, together 
with a prompt quotation based on productive 
quantities. Gr, Pos future reference, write for 
circular ““C"’. 





for Today for Postwar 





“One Good Turn—or a Million’’ 


y sames w. DOYLE inc. 


2734 WN. Pulaski Rd., Chicago 39, Illinois 
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involved in building landing craft, exclusive of their 
ordnance. Fifteen types will be built, each for a spe- 
cific need and they will take one out of every four 
dollars that the Navy will expend in 1944 for ship con- 
struction of all kinds. For instance, into one LST, as 
the Landing Ship Tank is officially known, go 142 
motors, 142 separate electric motors—ranging from 50 
hp. down to those of fractional horsepower to operate 
galley equipment—850 valves, some of them of forged 
steel and others of various metals. In other words 
myriad parts go into a single craft and the makers of 
them are scattered throughout the entire Union.” 


GLENN L. MARTIN, Head of the Glenn L. Martin 
Co., builder of engine propelled plane— 

“The Army’s new jet-propelled plane has a very defi- 
nite future in commercial planes as well as military, 
although its fuel consumption is now fairly high. Jet 
propulsion when developed past the experimental stage 
will give higher speeds for the same amount of fuel. 
No one knows just how fast jet-propelled planes will 
fly and while they can out-speed propeller-type craft 
there will always be planes of the latter type in use.” 


R. C. COSGROVE, Vice President and General Man- 
ager, Crosley Corp. (in a year-end statement )— 

“We anticipate that our production will be confined 
exclusiyely to war products during the first half of 
1944 and we are doing our utmost to keep our plants 
loaded to the maximum productive capacity, not only 
to provide all of the war material we are capable of 
producing but also, when we get into peacetime pro- 
duction, to provide the fullest measure of employment 
possible. Our employed personnel has increased three- 
fold during the past three years and is still increasing. 
In our present manufacture of war products—includ- 
ing electronic devices and various types of radio ap- 
paratus, bomber turrets, gyroscopic sights and similar 
products,—our skilled personnel has, in many cases, 
originated, designed and produced entirely new devices 
and equipment.” 


ALFRED P. SLOAN, JR., Chairman of the Board, 
General Motors Corp.— 

“Expanding job opportunities are a social, political 
and economic essential in the postwar era which can 
be achieved only by a virile and expanding system of 
American enterprise. Jobs are a result of certain defi- 
nite forces put into motion. They result from a com- 
bination of capital, management and opportunity. The 
catalyst is a possible profit. The foundation is con- 
fidence in the future of enterprise as determined by 
national economic policy. Without these ingredients 
there can be no jobs in a free economy. This is the 
message we propose to carry American 
home as soon as possible.”’ 


into every 


HOWARD E. BLOOD, President, Norge Div., Borg- 
Warner Corp.— 

“Most of the past and current discussion of postwar 
conversion problems has been focused on the problems 
of production. Relatively little consideration has been 
applied to the problems of distribution. Mass produc- 
tion methods have come to be accepted as a peculiarly 
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it HERE ARE SOME OF THE SIZES 
. OF RIBBON FORMEX 
: he new and novel shapes of G-E Formex* magnet NOMINAL NOMINAL RESIST- 
* wire now being made for the war program are § THICKNESS —_ CIRCULAR-MiIL na A 
r vitally interesting to makers of fine electronic and other WW MILs a AREA FUR 
5, electric components. 4.0 100 506 20.85 
; Heretofore, .015 inch was considered the low limit 
'S ; ‘ : : 100 632 16.70 

for thickness of rectangular magnet wire. Now, G-E 30 3 

Formex magnet wire is available in ribbon-rectangular 5.0 85 537 19.65 
1. shapes as thin as four one-thousandths of an inch. 5.0 125 791 13.33 

Smooth, strong, flexible, and able to withstand high- " 

| speed winding without damage to insulation, the new 5.6 112 793 13.30 
* ribbon-rectangular Formex offers great possibilities. 6.0 125 946 11.15 
f On jobs where previously round wire had to be used, DD 
a it will substantially increase winding space factor. It 6.7 100 845 -50 
L may also be used in place of larger-size, rectangular 7.5 85 802 13.15 

magnet wire to increase magnetic effect or reduce 
‘ size of coil. 8.0 100 1907 10.0 
. In coil winding, varnish treatment, assembly, and 9.5 125 1496 7.G7 
actual operation, this new, ribbon-rectangular mag- 
; net wire, like all other Formex shapes, offers many 
: advantages. Note the variety of the rectangular shapes, 

shown at right. 

For further information on the use and selection of ' 
| Formex magnet wire, ask the nearest G-E office for 
ii Bulletin GEA-3911. General Electric Company, 
j Schenectady, N. Y. 
Every week 192,000 G-E employees purchase more than a million 
dollars’ worth of War Bonds. 
q ad it. . a 
-| GENERAL @ ELECTRIC ~~~ Ga 
603-16- 

G 
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RYERSON 
STEELS 


For the 
Electrical Industry 


IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 

Bars * Plates * Sheets * Strip * Structurals 
Mechanical Tubing ° Stainless Steel * Alloys 


Tool Steel * Reinforcing * Bolts * Nuts 
Wire * Washers * Welding Rod « Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS— DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 





AN Gedceade TOOL - 


MADE POSSIBLE BY (Ave-/lamg 


@ Notice the holes in this carbide tool for fabri- 
cating airplane parts, made from Cleve-Tung 
hydrogen-reduced tungsten metal powder. This 
product is approximately 99.85% pure, being 
processed by the most modern methods in a plant 
which handles no other material that might 
possibly contaminate. Nor is iron or any other 
mineral used to bind the particles together. 
Cleve-Tung metal tungsten powder is now avail- 
able to all who hold necessary priorities. 


CLEVELAND TUNGSTEN, INC. 


H AVENUE ° CLEVELAND, OHIO 


American achievement. But it is frequently overlooked 
that mass production methods could not have been 
realized without the development of mass distribution.” 


M. W. SMITH, Vice President in charge of Engineer- 
ing, Westinghouse Electric & Mfg. Co.— 

“American engineers during 1943 kept their sights 
trained on wartime objectives—the best in military 
equipment for the battlefronts and maximum industrial 
production at home—but their achievements held the 
promise of great postwar benefits for the nation. The 
immediate needs of war have greatly speeded develop- 
ment of new ideas, new products and new ways of 
doing things. Americans are today seeing evidence of 
this in better tanks, guns, planes and ships for our fight- 
ing men and in the production miracle that industry 
has accomplished. The reservoir of skill and know 
how which engineering has built up to meet the de- 
mands of war will play an equally important role in 
days of peace.” 


| GEORGE W. MASON, President, Nash-Kelvinator 





Corp. (in a year-end review )— 

“Though our entire efforts are dedicated and will 
continue to be dedicated to our part in the winning of 
the war, we have not overlooked our obligation in 
planning for the postwar period. To this end, our 
executives are devoting much thought to the factors 
which will influence the design trend, manufacturing 
processes, distribution methods and sales possibilities 
of the future. Without taking any necessary effort 
away from our responsibility in connection with the 
war production program we are planning and project- 
ing so that at the proper time the company will be in 
a position to swing back to the manufacture of civilian 


| products with a minimum loss of time. This program, 


we hope, will enable us to reconvert with the least 
possible dislocation of labor and with a minimum of 
temporary unemployment.” 


CHARLES ENGELHARD, President, Baker & Co., 
Inc. (in a year-end statement )— 

“The future of all platinum metals is encouraging 
as a consequence of the great interest in them by sci- 
ence and industry during the present war. Knowledge 
of these metals indicates their greater usefulness in the 
chemical and allied industries of the postwar era, for 
improved processes and new products. It is interest- 
ing to note that expanded production of fiberglas, 
rayon and electronics, three modern developments of 
science, was made possible by platinum. The future of 
palladium is extremely bright, particularly in jewelry 


| to supplant white gold, in dentistry to replace gold, and 
| in the chemical industry for catalytic purposes. Cur- 
| rent stocks of this metal assure ample supplies for all 


these purposes.” 


WILLIAM L. BATT, Vice Chairman, WPB (before 


| the Chicago Assn. of Commerce )— 


“Tt may well be that democracy faces its most crucial 


| test in the months and years ahead of us. These prob- 


lems of reconversion from war to peace are in many 
respects more difficult than those which we had to 


| meet in moving from peace to war. Then the country 
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Ans a quick look at Burke Products to answer 


the headline question. When you examine each 


booklet, more specific questions will develop, quées- 
tions that Burke engineers will be glad to answer. 
You may be surprised to learn that Burke 
pioneered and perfected the Universal Motor and 
the 3-Wire D. C. Generator, that Burke introduced 
hh na _- * the high cycle Motor Generator Set for powering 
Lomphetsons TERMINAL High-speed Tools, and that Burke was first to use 
i 


electric welding construction. In order to have you 





know Burke better we will be glad to send you a 
complete set of these Burke Bulletins. 


© © For quick reference 
to the Burke line, see 
Sweet's Cotalog File and 
Electrical Buyers Reference 
Catalog. 


‘Y- PA 
BURKE ELECTRIC COMPANY grit 


BURKE ELECTRIC COMPANY ¢ 1209 WEST 12TH STREET 





_ D.C. Eqhipment to 1500 H.P. 
and 1000 K.W. 
A.C. Equipment to 1500 H.P 
and 1000 K. W. 
M-G Sets to 1000 K. W. 
Molded Bakelite Terminal 
Blocks 
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RODUCTION 
RECISION 
ROTECTION 


pAutomatic Reset 
Time Delay “Jimer 






ERE in one Timer are combined all the uses 
learned on the production fronts of industries 
engaged in war work. The Automatic Reset Time 
Delay Timer is designed for application on alter- 
nating circuits where an adjustable or fixed time 
delay between the closing of a circuit and the pre- 
determined closing or opening of another circuit is 

required. 

e Control of heat applications 


Some e Conveyors 
: e@ X-RAY Timing 
Typical © Closing plate circuits (electronic 
Uses devices) 
e@ Time e control for timers 
in multiple. 


Write for bulletin A12 for complete information and prices 


INDUSTRIAL TIMER CORPORATION 
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ROOF RELAY? 


ideal for communications equipment of 


all kinds, radio equipment, aircraft 
equipment and other essential applications. 
Available in both AC and DC types. 


WRITE FOR NEW DESCRIPTIVE CATALOG 


Pitter a Arr ield 


Princeton, Indiana 
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was knit together by great emotional forces—the forces 
of fear on the one hand, and patriotism on the other. 
Every impulse tended to keep us together in an effort 
to bring about the greatest production in the least pos- 
sible time, and this was made easy because, broadly 
speaking, there was only one customer—Uncle Sam— 
with plenty of money, a need for almost anything which 
the country could make, ample labor and materials with 
which to make it. Many mistakes were undoubtedly 
made in the process of moving from a peacetime econ- 
omy to the business of war, but on the whole the job 
was amazingly well done. As I must repeatedly em- 
phasize, the necessity of large production for war is 
still with us, but the shadow of some of the problems 
of a peace now sure to come, already begins to make 
itself apparent.” 


A. A. BRANDT, General Sales Manager, Electronics 
Dept., General Electric Co.— 

“There will be a great expansion after the war in 
the field of frequency modulation radio and this is based 
upon response to a broadcaster equipment reservation 
plan under which priority rights to buy equipment after 
the war may be obtained. With the exception of the 
lower-priced models any receiver not including FM 
after the war, in our opinion, will be considered ob- 
solete.”’ 


ENDERS M. VOORHEES, Chairman Finance Com- 
mittee, United States Steel Corporation (before the 
Finance Committee of the United States Senate )— 

“The plain truth is that neither U. S. Steel nor any 
other business corporation has any mystical power to 
operate and to hire men if it has no customers nor any 
mystical power to turn out first-class, well-priced goods 
with worn-out tools or against costs beyond the con- 
trol of management. This truth ought to be obvious, 
but apparently it is not so to at least a part of our 
people, who hold the notion that a corporation has 
within itself the independent economic power to dictate 
price, quality and quantity to the customer and therefore 
the power to pay taxes, wages and other costs without 
discernible limit.” 





VIBRATOR CONVERTERS 





(Continued from p. 93) 


of the transformer from the driving of the vibrator. 
Thus, operation is unaffected by any change in voltage 
or load, and the output can be treated as a conventional 
power circuit. 

These large vibrators have multiple contacts about 
twice the size of a 6-volt, low-wattage vibrator. They 
have a U-shaped frame, and operate at 60 cps. with a 
life about four times that of a low-wattage vibrator on 
a 6-volt circuit. 

A sixteen-contact, tandem-type unit.will carry from 
20 to 30 amp. continuously on a 6- or 12-volt circuit and 
deliver 34 kw. when built into a 110-volt ac. con- 
verter assembly. 

This vibrator is particularly useful in commutation 
circuits where resistors in series with the contatt points 
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| easy to use reference of inestimable value! 


th 
ly 
n- art 
»b _ Cuhe— —-— 
n- - Sac 
is ee" 2s 
lige ES The as msULATIONS 
As Sse. ubings, T; 
ke te Ye Fabricated Frodo nnd 
ee Nee Macted by overloading, high 
+ eS t low temperatures anon 9 
tz |e paaregice d acids, y ? 
cs ‘Se es, oils, 
ditt. In use M-R Fiberglas Ior 
i none © proven them- 
in st : ; se. ves the optimum ino 
ad . “HEL |. “3! + =... electrical insulation. Tganic 
yn is 
er 
ne 
Mi : . ere 8 aoe , VARMISHED TuBINas 
“f 2 Soe aM ' + : 1 Be ee os of Fiberglas of Lo. 
‘% : ; : i3\). : eB Va ia Va : Cotton Fi ng Staple 
= St = tere $2 <3 3 3: ; E : - page Yarn... Fibe 
n- pee 
ne st 
to 4 
1y 
ds 
n- WALL CHART CONTENTS 
is. (ACTUAL SIZE 21 x 34 INCHES) 
or M — rating, tensile strength 
TAP DRILL SIZES * * VARNISHED TUBING SIZES exibility and lone iat ath, 
as 'e 
va TWIST DRILL SIZES % * ELECTRICAL SYMBOLS 
re MACHINE SCREW SIZES « VALUE TABLES OF | 
t 
“ | FRACTIONS TO MILLIMETERS « TRIG. ANGLES WAXES and COMPOUNDS 
MILLIMETERS TO INCHES * COMPARE SS = Was ong Sewers of 4000. 
— orm 
METRIC EQUIVALENTS: * high voltage break. 
Lengths, Areas, Volume, Capacity, Weight * COPPER WIRE CARD hey Spey rata 
— 2 g, 
STANDARD ARMATURE |, , ALLOWABLE CARRYING cellent adhesive Wave &- 
Waeee ses CAPACITIES pexibility, high cold flow and 
rma Seicieas 
. COSINES LAW , INSULATION THICKNESSES eY penetrate fibre: flats: 
- OHMS LAW x AND DIELECTRIC STRENGTH 
THIS VALUABLE WALL CHART IS FREE 
ut . « + WRITE FOR IT TODAY... 
=v ON YOUR COMPANY LETTERHEAD! 


a.) aly MITCHELL-RAND INSULATION COMPANY, INC. 


mM EST. 1889 





51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7, N. Y. 
’ Fiberglas Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fiberglas Saturated Sleeving and Varnished Tubing 
n= Insulating Papers and Twines Fiberglas Braided Sleeving Asbestos Sleeving and Tape 
Cable Filling and Pothead Compounds Cotton Tapes, Webbings and Sleevings Extruded Plastic Tubing 
Friction Tape and Splice Impregnated Varnish Tubing Varnished Cambric Cloth and Tape 
on Transformer Compounds Insulating Varnishes of all types Mice Plate, Tape, Paper, Cloth and Tubing 
its 


FEBRUARY 1944 175 
VG 








-segpen 






~memeeeter 


ial ale te 


ee ee tee 





Saji sissy gr cei 


Se 










dbetfer — 
Rey 


rTtE ORIP) 


6 
4° $ After time-tested, quality Fel-Pro 
2 Ay Gases Packings and other Sealing Materials 
are installed, there’s no escape for 
wasteful, trouble-making “little drips” of 
Water, Oil, Steam, Chemicals. 
In military service, in aircraft and other war 
industries, Fel-Pro products are meeting every 


Kad there’s no shortage of (1M SKIPPIN — 
WHEN FEL-PRO 



























Fel-Pro Sealing Materials; even 
those “drafted for the: duration”’ 
have been successfully replaced 
by new, specially developed, 
improved Fel-Pro products. 
Send today for FREE Fel-Pro 


Folder containing 36 
% NG S SUR 
Jf ae is _ Ke 
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actual samples of sealing 
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“a ° 
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engineering data, etc. 
Felt Products Mfg. Co. 
1536 Carroll Ave. 
Chicago 7, Ill. 
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ENCLOSED GEARED-HEAD MOTORS 


550 2.fe.m. tol revolution in 7 hawed. 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
Write por any gear ratio from 7.2/1 up to 1,098,632/1 can be 
Data and furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


DNDER-LULWAN seers: 
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or with the primary winding of the transformer are 
short circuited in sequence. This provides resistance 
in series with contact points at the make and break 
of the circuit on each half-cycle and is removed from 
the circuit at other intervals to maintain regulation and 
efficiency. The degree of commutation is adjusted in 
production by means of an oscilloscope. 

Regardless of any variable rate of charge of a bat- 
tery, the power supply components must be so de- 
signed that they will perform safely at the voltages 





WHAT VIBRATOR CONVERTERS CAN DO 


Change low voltage dc. to high-voltage de. 

Change low voltage dc. to high- or low-voltage ac. 
at a desired, constant frequency. 

Change any ac. frequency input or de. to 110-volt 
ac. at constant frequency. 

Change dc. to ac. at a desired frequency as a po- 
larity changer without the use of a transformer, 

Operate on as little as 144 and as great as 220 volt 
de. with outputs up to 750 watt. 

Although customarily delivering voltage waves 
very square in shape, they provide, through the 
use of a filter, substantially any desired wave 
shape. 

Provide substantially the same wave shape with a 
neon transformer as when the latter is oper- 
ated on a standard ac. line. 











applied to the system. Voltage at the terminals of a 
nominal 6-volt battery will vary from 5.75 to 9 volt, 
the average being 6.3, and voltage at the terminals of 
a nominal 32-volt battery will vary from 28 to 45 volt, 
the average being 35. 

Time efficiency refers to the percentage of the total 
time, t, that the power contacts are held together dur- 
ing one cycle. Total time of contacts should be equally 
divided between half-cycles. Values of time efficiency 
are now mostly held between 85 and 90 per cent, 
average. 

Time efficiency is expressed as 


ti + ts 


ti + ts 





t ty +to-+ts +t, 
as illustrated in Fig. 3. 

Value of the timing capacitance required in the pri- 
mary circuit for correct matching of the vibrator and 
transformer varies directly with the maximum value 
of the magnetizing current required for the voltage of 
operation and with the operating characteristics of the 
vibrator. It is usually satisfactory to set the upper 
limit of induction for maximum voltage at 65,000 lines 
per sq. in., although a maximum of 75,000 lines per 
sq. in. is permissible where efficiency must be sacri- 
ficed for economy. This compares with a maximum 
flux density of 90,000 to 100,000 lines per sq. in. in 
transformers. 

Grade of iron used not only has a low core loss but 
also a low variation in characteristics. Additional pri- 
mary winding of coarse wire, usually wound over the 
secondary, causes a vibrator transformer to be consid- 
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AXLES of War 















Timken Double Reduction Tandem Drive 
Axle Unit used in light tank transport 
and in 6-ton 6x6 transport vehicle. 





Typical Bronze Bearings 
used in Timken Axle 
applications. 










Timken Double Reduction 
Tandem Drive Azle Unit used 
in medium tank transport. 


@ Much of the rolling load of the Allied offensive is carried 


on Timken-Detroit Axles fitted with massive Bunting Bronze 


This Bunting catalog lists many 
Bearings. Practically all types of automotive vehicles used 


sizes of finished bearings avail- 
able from stock for axles and 
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shafts and all industrial machin- 
ery applications. Write for it. 
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in the war—high speed U.S. Army motor trucks, light and 
medium tank transports, transport vehicles—are so equipped . 
to assure dependability in performance under the terrific 
stresses and shocks to which such units are subjected. 

In the manufacture of bearings for these and other war 
equipment applications we have learned many things which 
will be of value to designers and manufacturers of machinery 
for war or peace. You will not be obligated in any way by 
discussing your bearing problem with our engineers and 
research staff. The Bunting Brass & Bronze Co., Toledo, Ohio. 
Warehouses in Principal Cities. 
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THERMOLAIN: 
For Your Post War Needs 





In certain cases the government is again per- 
mitting the manufacture of a few items for 
civilian use. Here is a porous porcelain, of 
good mechanical strength, which will withstand 
severe thermal shock. It is well adapted for 
use in electric ranges, broilers, flat irons, air 
heaters, radiants, rheostats, etc. If you are plan- 
ning the manufacture of such items, it would be: . 
well worth your while to investigate this source 


of supply. 
we 


OMPANY 
Trenton, N. J. 


PORCE 
41 MuirheadjAve. 
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U. S. NAVY OFFICIAL PHOTO 


The bulk of UTC. production is on epecial units constructed to 
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erably larger than an ordinary transformer of the same 
output. Autotransformers save space in many instances, 
however. Number of turns per volt is of the order 
of 4+ or 5 to reduce leakage inductance which, because 
the load currents vary with it, is one of the greatest 
causes of contact erosion or wear. This changes time 
efficiency and reduces life of a vibrator. 

Average theoretical magnetizing-current values are 
used in circuit matching, that is, in determining the 
theoretical timing capacity to give the proper waveform 
for best vibrator operation, they are calculated from the 
B-H curve and the length of the magnetic path of the 
lamination used, for a given voltage. 


CAPACITOR IMPROVES WAVEFORM 


IMING capacitors, or buffer condensers, protect 

the circuit while the vibrator reed is moving from 
one set of contacts to the other during the “off con- 
tact” time intervals (tg and ty, Fig. 3) by preventing 
high-voltage transients. The capacitor is a tank where- 
in energy is stored during the “on contact” intervals 
(t; and tg) and which discharges into the transformer 
winding during the “off contact” intervals (ty and t4) 
to supply energy to the transformer and smooth out 
the wave. This discharge is in the form of a damped 
oscillation in the circuit formed by the transformer 
winding inductance and the condenser. The first one- 
quarter cycle is never completed before the next pair of 
contacts close, however. 

Because of variations in the several circuit com- 
ponents, the ideal waveform illustrated is not prac- 
ticable in production. “Off contact’ time intervals 
(to and ty) increase with spacing between contacts as 
they erode or wear away, and more capacitance is re- 
quired with an old vibrator than with a new one. This 
fact must be considered in the original design. 

Power factors of inductive loads must be corrected to 
prevent damage to an uncorrected type converter but 
if the power factor of such a load is overcorrected the 
converter will operate quite satisfactorily within rea- 
sonably wide limits. Hence, power factor is over- 
corrected in most universal vibrator converters. This 
applies, for example, when a vibrator converter, de- 
signed to deliver 14 kw. continuously, is used as the 
power supply of a coin-operated phonograph whose 
power factor may vary from 20 per cent to almost unity. 

Autotransformers are used in all vibrator converters 
designed to be universal in specification. They not 
only provide a bucking action for transients in the cir- 
cuit but also save space. An autotransformer with a 
certain amount of resistance in its winding assists a 
condenser to correct power factor. 


SEALED UNITS FOR COMBAT 


ARTIME development in vibrators has been 

in the production of hermetically-sealed, an- 

chored units capable of operating under the most ex- 

treme conditions of humidity, chemical fumes, vibration, 

and abnormal atmospheric pressure—such as are ef- 

countered in aircraft, submarine, tropical, and arctic 

service. Further, the seal prevents deterioration of the 
units in storage. si 

Sealing of the vibrators is accomplished in one in- 
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DONT DECIDE UNTIL 
YOU SEE WHAT 
POMET CAN DO 
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Save TIME ann MONEY 


IN THE QUANTITY PRODUCTION OF SMALL METAL PARTS 


with POMET 


Under the stress of war-time demands, this plant has sped the development 
of powder metallurgy from the pioneer phases of a new process to practical 
production routines. Today Pomet parts are saving time, material and labor 
for many manufacturers who wish to combine high standards with quantity 
production. A wide variety of complicated parts can be produced quickly and 
economically using brass, bronze, aluminum, ferrous alloys and other metals, 
combinations of metals or metals combined with non-metallic powders. 


POMET also gives you these ‘PLUS’ qualities: 


@ CLOSE TOLERANCES WITHOUT MACHINING In many cases, finished pieces 
can be held to tolerances of plus or minus .001” or even closer, with all or most of the 
need for expensive machining eliminated. 








@® DENSITY Small parts which approach high technical density can be made. Complex Pomet 
parts often satisfactorily replace machine parts which were made by conventional methods. 


@ CONTROLLED POROSITY Pomet parts can be made with intentional porosity for 
special applications or porosity can be reduced to 5%. 


@ WEAR RESISTANCE Pomet parts can be made to resist strains and stresses such as tension, 
compression, shearing and abrasion and, in many cases, they out-perform the more 
expensive parts they replace. 


@® DUCTILITY OR HARDNESS When high ductility is a necessary characteristic, it can 


be incorporated in Pomet parts. Hardness is also a property that Pomet parts can give 
you when it is required. 


@® COMBINED MATERIALS Special combinations of metals, where two or more qualities 
are desired, can be satisfactorily accomplished in Pomet parts. Metals and non-metals 
can also be combined for the production of cutting and abrasive units. 


New and greatly expanded facilities now assure even faster production. Technical excel- 
lence is being maintained and constantly improved. In quantities of 20,000 and over Pomet 
parts are particularly interesting to manufacturers who have to keep cost in line with rigid 
specifications. We will be pleased to quote on blueprints and specifications, and are in a 
position to give you exceptional service. We shall also be glad to send interesting and 
informative literature on request. 


POWDER METALLURGY 


CORPORATION 
A SUBSIDIARY OF GENERAL BRONZE CORPORATION 


30-52 Greenpoint Avenue Long Island City, N. Y. 
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PUTTING A NEW HEX ON PRODUCTION PROBLEMS 


The ROL-TOP “hex” nut is a new application of the Boots princi- 
ple of self-locking nuts which assures vibration-proof connections. 

Because of the recognized efficiency of the ROL-TOP, design 
engineers are specifying it for application wherever self-locking 
devices are desirable. 

Specially pone and built for heavy duty, the ROL-TOP 
Nut resists heat, air, gasoline and other destructive elements 
which make ordinary non-metallic devices inapplicable. 












Boots one-piece, all-metal, self- 
locking nuts pass all government 
requirements. 


SEND FOR CATALOGUE 




































This individual Motor Drive 
Unit eliminates countershaft 
and overhead belting assemblies 
formerly used on lathes, shapers, 
milling machines,“ screw machines 
and punch presses. 





It increases machine efficiency 25% 
cr more. Instant control assures safe 
and dependable operation. Instal- 
lation is simple. Made for motors 
ranging from 1% to 15 H.P. 


A 60-day FREE TRIAL, without 
obligation, will convince you of 
the value of Cullman Drives on 
your machines. 


WRITE TODAY FOR 
FULL INFORMATION 


- EEL COMPANY 


CHICAGO, Il 
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stance by a combination of synthetic and natural rubber 
gasketing. In another, a ceramic disk with periphery 
carrying a fusible alloy is used for sealing the vibrators. 

Impervious to air, gas or oil penetration, the seal will 
withstand heat cycle changes from 125 to mmus 50 deg. 
C. without any disturbance. It has passed Signal Corps 
and Navy five-cycle immersion tests. High altitudes, 
simulated by vacuum, have not affected the seal. Again, 
it has withstood vibration tests successfully. 

Preparation for the seal involves firing on to the 
porcelain a coating of gold and platinum. To this me- 
tallic band, a 60-40 tin solder is placed by either a 
dipping operation or iron. This is dictated by the size 
of the surface to be tinned. To these tinned surfaces, 
caps, studs or rings can be attached by any suitable 
method of soldering. Thermostatically controlled irons, 
high frequency induction, and pouring are several meth- 
ods in use. Soldering temperature must be closely con- 
trolled. A range of 585 to 600 deg. F is recommended. 
Too much heat will cause flowing of the metallic band 
attached to the porcelain. 

An important item in assembly is the design of hard- 
ware used as well as the gage thickness of metal into 
which porcelain is directly attached, to avoid pinch-off 
due to contraction of the metal. 

Each hermetically sealed unit is tested by the appli- 
cation of 20 lb. internal air pressure while the end of 
the vibrator is submerged in liquid. This air pressure 
is applied through a small hole in the top of the vibrator 
can, which is closed later with solder. 

Standard 1% in. diam. vibrators can be obtained at 
slightly greater cost in the hermetically sealed and 
anchored construction with the exception that the 
overall can-lengths for the sealed types are limited to 
two sizes—34, and 3% in. This sealed construction 
is recommended for all military and naval uses where 
reliability is of prime importance. 

While operating on essentially the same design prin- 
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Fig. 6 (COMBINATION with other circuit components such 

as heater-type electronic tubes produces power pack 

with special characteristics for use with a radio trans- 

mitter. Vibrator units in plug-in form are only slightly 
larger than metal tubes beside them. 
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a On communications equipment . . . sensitive instruments. . . 
rm lighting, ignition and control systems . . . millions of wire 
“nerves” are protected by Irvington Plastic Tubings. Used 
at as conduit, wire covering and terminal insulation, these flex- 
id ible tubings provide dependable insulation even under 
he severe Operating condition. 
to ° . é é ‘ 
“i All five Irvington Plastic Tubings satisfy general insula- 
ea = Be . Ae tion requirements. In addition, each possesses properties 
peuulahia en soldered elves af de 38" which meet the needs of specific applications. 
n- diameter, temperature indicator is Irv-O- 
Lite XTE-30. It was specified by the Lewis IRV-O-LITE XTE-30 is a good, all-purpose insulation. Wires covered with 
Engineering Company, Naugatuck, Conn. XTE-30 can be readily soldered. 
Note how close the tubing is to the soldered ; : 
connections. IRV-O-LITE XTE-130 has unusual oven life. It is unaffected by a temperature 
as of 105 deg. C. for 1,000 consecutive hours. 
TRANSFLEX is transparent and resists brittleness at temperatures as low 
as —58 deg. F. . 
HYFLEX, similar to Transflex in properties is available in six opaque colors. 
IVI-FLEX is rubberlike and resists extremely low temperatures. It withstands 
a hammer blow at —70 deg. F. 
All these tubings are resistant to acids, alkalies, 
denatured alcohol and petroleum products, 
including gasoline. 
Transflex is used on the terminals of the 
main electrical distribution box of Main- : ’ / , : 
liner planes, operated by United Air Lines. For more information on specific properties of each Irving- 
Besides insulating the lugs, this transparent ton Plastic Tubing, send for this catalog. Write Dept. 56 
tubing permits immediate identification 
and inspection of the terminals. 
POST-WAR PLANNERS 
nt IRVINGTON VARNISH & INSULATOR CO. Although our machines are now devoted to the extrusion of 
[ere] ) IRVINGTON, NEW JERSEY, U. S. A. tubing for electrical insulation on war equipment, we are 
\ Piants at Irvington, New Jersey, and Hamilton, Ontario, Canada preparing to meet your post-war demands for extruded 
mat ere a Representatives in 20 Principal Cities shapes, rods, and thread. Write us of your requirements. 
ch 
ck 
1s- 
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* dtis alloy ‘has a thermal 
conductivity less than 50% that of stainless 
. steel... less than 10% that of yellow brass 
* - «and only 2% that of copper. Chace 
Manganese Alloy No. 772 offers some very 
* decided advantages to manufacturers seek- 
ing an alloy of low thermal conductivity. 


¥ This alloy also possesses: 


High Electrical Resistivity 
* (1050 ohms per circular mil foot) 


* High Temperature Coefficient of 


Expansion 
(Twice as great as that of ordinary steel) 


* 
High Vibration Damping Constant 
* (40 times higher than for steel) 


Chace Manganese Alloy No. 772 now 
+e available in: 


SHEETS from .003” up in thickness and from 
+ 0625" to 6" wide. 


* 
* 


RODS down to .125" diameter. 


eee eee eee He eH RO DH OD 


WIRE down to 16 gauge (.050"). 


Complete engineering and research facili- * 
ties available . . . “Bulletin No. A-942” 
giving detailed information regarding 
“Chace Manganese Alloy No. 772” is 
w yours for the asking. 


x wu@ HAC Eco : 


¥& Thermostatic Bimetals wen} ae Alloys ¥& 


1608 BEARD AVE + DETROIT 9, MICH. 


ciples as standard peace-time units, special military 
models cannot be revealed in detail. General specifica- 
tions can include these differences from standard 
models : 


1. Input voltages for any commercially-used potential 
from 1% to 220 volt de. Special models can be pro- 
duced for operation on more than one power source. 
Examples of combinations of this kind are those for 
operation from 12 to 24 volt d., 6 volt de. and 110 
volt ac. 

. Special outputs to meet specific requirements, in- 
cluding multiple output units with isolated ac. or de. 
filament power as well as separate plate, screen grid 
and bias power sources. 

. Special wide-range rf. and audio filtering for all 
required wave bands. 

. Special physical shapes and mountings, including 
units which are interchangeable with dynamotors. 
. Hermetical sealing and anchoring for operating 
under abnormal conditions of vibration, moisture, 

chemical fumes, and atmospheric pressure. 

. Voltage regulation for constant output under condi- 
tions of varying input voltage. 

. Special corrosion-resistant finishes and plating. 


Among those organizations active in the field of vibrators 
and vibratory power packs and including those cooperating in 
supplying data used in the preparation of this article are: 
Aurex, Automatic Electrical Devices, Electro Products Labora- 
tories, Electronic Laboratories, General Communication, Gen- 
eral Electric, General Transformer, James Vibrapower, ‘ Jef- 
ferson-Travis Radio Mfg., Kurman Electric, Lear Avia, P. R. 
Mallory, National, Oak Mfg., Oxford-Tartak Radio, Radiart, 
Rauland, RCA Victor Div,, Radio Corp. of America, Utah 
Radio Products companies. * 
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the plate is driven negative with respect to the cathode. 
When the plate is negative with respect to the cathode 
the limiter becomes an open circuit and blocks the re- 
ceiver for the period during. which the noise pulse or 
signal holds the plate negative, 

Limiters do not eliminate the response of a receiver 
to noise, and noise pulses of an amplitude less than that 
which makes the limiter operative are not affected. Of 
course the lower amplitude noises are not so objection- 
able as the high voltage disturbances. Use of a limiter 
will sometimes make operation of a receiver reasonably 
satisfactory under noise conditions that would other- 
wise make the reception impossible if no corrective 
measures were taken. In a limiter, bias should be so 
adjusted that the limiting action will not occur for am- 
plitudes of the normal signal. If adjusted to a lower 
value, signal peaks are cut off and distortion will result 
on signal voltages greater than the bias voltage. 

In the preceding discussion, receivers for amplitude 
modulation signals were assumed, and at present most 
receivers in use are for amplitude modulated signals. 
The noise problem arises from the fact that, basically, 
a noise signal is identical in’ nature :with the, desired 
signal, and therefore, the receiver is not capable of dis- 
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Howell Multi-Speed Motors, shown above, are avail- 
able through 100 H.P. in totally enclosed, fan- 
cooled types . . . through 150 H.P. in standard 
open types . . : Howell Multi-Speed Motors are 
the ideal method of drive where machines or 
equipment function best when driven at more than 
one speed . . . These motors are offered in 2, 3 and 
4 speed types . . . in constant torque, constant 
horsepower, and variable torque. 


SUPERINTENDENT: I’m counting sheep, worrying about my 
production problems, and you butt in! 


HORSE: Super., I’ve got a suggestion — a hot tip — 
SUPERINTENDENT: Come, come, be brief. I’m tired! 


HORSE: Well, well, that’s too bad. But Horsepower by 
Howell would put an end to all those electric motor 
problems in your plant. All Howell specialized motors 
and standard motors are engineered and precision-built 
for the hard jobs. Your jobs will be easy for these 
quality motors. 


SUPERINTENDENT: Really? Maybe I can stop worrying. 


HORSE: You bet you can! Folks quit worrying when 
they buy Howell Motors. They know they have a pre- 
cision-built, properly insulated, quieter operating motor. 
With Horsepower by Howell in your plant, you'll sleep 
like a log. 


Making postwar plans? Phone the. nearest Howell representative 
or write the factory. Your inquiry will put our experienced 
engineering staff and complete facilities to work for you. 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 
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criminating between it and the noise. Frequency modu- 
lation, or FM., receivers are not susceptible to noise 
disturbances. 

In the usual amplitude modulation system, the sig- 
nal to be transmitted is superimposed on the radio 
frequency carrier wave by making its amplitude change 
in proportion to the strength of the modulating signal 
and in frequency as the modulating signal. In the FM. 
system, frequency of the carrier wave is varied about 
the mean carrier frequency at a rate determined by the 
frequency of the modulating signal and the deviation 
as determined by the amplitude of the modulating 
signal. In this way, the intelligence is carried by a wave 
of constant amplitude but varying frequency. 

Possibility of noise-free operation of the frequency 
modulation system is at once apparent when it is con- 
sidered that all the intelligence is conveyed by a con- 
stant amplitude signal. In order to make the system 
noise-free it is necessary to make the receiver insensi- 
tive to amplitude changes. Response to changes of am- 
plitude in a frequency modulation receiver is eliminated 
by use of a saturated tube whose plate current is con- 
stant for all values of signal voltage above a definite 
pre-determined value. Any atmospheric disturbances 
or other noise voltages will produce changes of ampli- 
tude of the received signal, but the saturated limiter 
tube removes them. In order that the limiter tube be 
effective in removing amplitude modulation, it is neces- 
sary that a large amount of signal be supplied to the 
tube itself. This requires considerable amplification in 
the preceding radio and intermediate frequency ampli- 
fier stages. 

Instead of the usual detector in a frequency modula- 
tion receiver, a frequency detector, usually called a dis- 
criminator, is used to convert the frequency variations 
of the signal into amplitude variations to supply the 
audjo frequency amplifier. Conversion of a frequency 
variation into an amplitude variation is accomplished 
very simply by having the discriminator detuned 
slightly from the mean carrier frequency. This is 
illustrated in Fig. 6, where the resonance curve of the 
frequency detector is shown. 

It can be seen that with the carrier at the operating 
frequency f, there will be a voltage e, across the tuned 
circuit. An increase of frequency to f; will cause the 
voltage to increase to e, and a decrease of frequency to 
fo will cause the voltage to be reduced to eg. If the 
voltage across this tuned circuit is applied to an ordi- 
nary detector, the rectified output voltage will vary in 
accordance with frequency deviation, and the amplitude 
of the output voltage will be determined by the amount 
of the frequency deviation. It is obvious that the path 
of operation must be restricted to the linear portion of 
the curve if distortion of the audio frequency voltage 
is to be avoided. In most frequency modulation re- 
ceivers a more complex arrangement is used in order 
that the range of linear operation be extended. 

Frequency modulation systems are becoming widely 
used as noise-free communication in many types of serv- 
ices in addition to broadcasting. Frequency modula- 
tion broadcast stations have been alloted wider fre- 
quency channels than those using amplitude modula- 
tion systems so better fidelity is available. 

From the foregoing discussion, it may be seen that 
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PRODUCTION starts 


Imi) Astin 








YOUR PRODUCTION -drive starts at the MOTOR 
drive of each individual machine. And this, for utter de- 

pendability, starts with an ARROW-H & H Switch... You 

have to hold machines to the critical peaks without risk of motor 
overloads. This, too, with utter dependability you can entrust to an 
ARROW -H&H Switch... Specify these “Load Limit” Thermal Switches for 
overload protection for polyphase motors up to 2 H. P.,440 V., A.C. or 142 H. P., 230 V.,D.C. For 
single-phase motors ‘to 114 H. P., same voltages. Interchangeable heaters provide 28 different ratings 


ACROSS-THE-LINE TYPE (L.L.);: without special fusing. Ask for Catalog 9M, with engineering recommendations [for special control problems. 
silver - plated contacts, with knife action: 
Full- floating, self-aligning movable con” 


tacts. Spring-reinforced, thermal over” INDUSTRIAL CONTROL DIVISION 


load protection by bimetallic action- 


positive, smooth action; Bakelite base: ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U. S. A. 


Size “0.” 
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LET A SIMPLE RETAINING RING 
SAVE METAL AND MONEY FOR YOU 








Every shoulder on your machines or on your metal 
products should be examined to see whether or not 
smart engineering could take advantage of these 
modern artificial shoulders on shafts or in housings. 

It is needless waste in most instances to turn your 
shoulders by cutting down larger shafts, when you 
can groove a smaller shaft and apply a spring steel 
retaining ring. You'll get excellent results at unbe- 
lievable savings. 

It's expensive to hold a mechanism in place with 
unnecessarily big shoulders or collars,—or to tem- 
porize with small cotter pins, etc. Let us show you 
how spring steel retaining rings can do a thoroughly 
efficient job for you. 

More and more retaining rings are being used in 
these days of necessary economy. Every ounce of 
metal and every cent of cost is more important today 
than ever before. 

Write today for our descriptive folder on Retaining 
Rings. 


THE NATIONAL LOCK WASHER COMPANY 
Newark, N. J., Milwaukee, Wis., U.S. A. 








Retaining Rings 
save money 
and metal 


Type XRC 
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radio interference is controllable in most cases, but that 
the problem is not simple due to the fact that there 
may be several sources of noise acting simultaneously. 
In such cases, elimination of these noises may require 
use of one or more of the methods outlined. In most 
cases it is impossible to predict which method of noise 
suppression will be most effective, and best results are 
usually obtained by experiment. 
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temperatures make it eminently suitable for electrical 
specification points where both low and high tempera- 
ture are encountered. It is finding important use in low 
frequency coaxial cables, resulting in low power losses 
and high dielectric strength. 

Another manufacturer has developed an insulator for 
use in very flexible and serviceable coaxial cable which 
is more economical to manufacture than the rubber in-. 
sulated coaxial, and has a very low loss factor. Like 
some other flexible designs it is produced with a flash- 
proof covering and lacquer braid. Almost any electrical 
characteristics can be obtained by modifications in the 
construction of the cable. 


CABLE FORM ADAPTABLE 


REQUENTLY coaxial cables are combined into 
multiconductor cables with the proper number of 
control and lighting circuits required for high frequency 
apparatus. Production of television camera cables of this 
type has given way to the manufacture of all types of 
such cable for radar applications. 
Very recent developments in the field include 7% in. 
soft-temper-copper coaxial cable. This is wound on 
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Bryeciecen exhibited in a coaxial cable line having a total 

attenuation of 6 db. Function is that of receiving to sending 

voltage E> /E; against line angle Bl for several values of termi- 
nating impedance, Zo. 


reels, but is electrically identical to rigid cable of the 
same size. The cable is easily uncoiled and bent by 
hand to the desired contour. Connectors, junction 
boxes and expansion fittings are not necessary. The 
cable can be fitted at the factory with special terminals 
and shipped under pressure. Another development is 
the drawing of seamless copper tubing over rigid coaxial 
cable as a shield. 

Gas filled coaxial cables show certain marked advan- 
tages. Cables made of copper tubing with steatite insula- 
tors give most reliable service when filled with a very 
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YOU DESIGN IT... 


WELL MAKE IT! 
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If you think of Phenol Fibre as a plastic that can be 
used only for the simpler types of insulation, look at 
this high-finished radio slider that is drilled, slotted, 
and beveled into just about as complicated a piece 
of equipment as you'll find in any electrical device. 
Taylor ingenuity and Taylor equipment turn out such 
pieces by the thousands at remarkably low cost. 
Before you decide "it can't be done,” Take it to Taylor. 








Pass 


There are, of course, certain limitations as to what can be made of Vulcanized or Phenol 
Fibre. But those limitations are probably much less than you think! lf you are now 
wrestling with a problem that calls for speedy production of a strong, tough, light-, 
weight, economical part with high dielectric strength, resistance to extreme tempera- 
tures and to chemical action, Take, it to Taylor. 


In the industry's most modern plant, straightline production, from the manufacture or 
processing of the raw/materials to the finished product itself, assures production- 
economies and quality-control that result in many a modern manufacturing miracle. 
This Verifibre Process, in which Taylor Fibre is checked and verified at every step in 
production, produces a product of dependable and uniform quality. 


With your blueprints before us, we can tell you in a jiffy how we can help you. 


Let’s talk it over. 


TAYLOR FIBRE COMPANY 


NORRISTOWN, PENNSYLVANIA 
OFFICES IN PRINCIPAL CITIES 


PACIFIC COAST HEADQUARTERS: 544 S. SAN PEDRO ST., LOS ANGELES 


SHEETS, RODS, 
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LAMINATED PLASTICS: VULCANIZED FIBRE ¢ PHENOL FIBRE 
TUBES, AND FABRICATED PARTS 
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a Conhectors—Plugs and Recep- 
sles—all sizes—all styles — built 
)Army-Navy specifications. 


lable Clamps—bushed and plain in 
ll sizes—A-N approved for all types 
open wiring assemblies. 


Sun Firing Solenoid, Automatic 
Srounding and Short Circuiting 
Sonnectors for special requirements. 


sure-Tight—Explosion-Proof— 
ght-Proof Connectors and others 
or special applications. 


_ duit Fittings, A-N approved—all 
pes for use with solid and flexible 
EN conduit. © 
= 
Sw-Loss Connectors—coax and 
amax types for high frequency and 
icro-wave installations. 
ritish Type Electrical Connectors 
Serving requirements approved by 
British Air Ministry. 
. dio Parts—plugs, receptacles, 
békets, connectors, microphone 
Huipment and electronic devices. 


| 
' 


Ce nduit in all sizes—durable con- 
lstruction in flexible aluminum and 
“synthetic covered flexible aluminum. 
“Low-Loss Solid Dielectric Coax and 
e Cables in sizes built to the 
new Army-Navy specifications. ¢ 


4 ded Type Coax and Twinax 
iearics bfPolystyrene and Mica-Filled 
Bakelite for critical requirements. 
‘ - henol synthetics for Electronics 
, 4 > anemgg rs rods, and custom- 
Um =o machined Polystyrene. 


om: ponent parts for conduit and 
Nor, if desired, complete har- 
Je wire assemblies, including 
fittings, and attachments built 


| fulfillment of your requirements 
Stion —for cooperation in your 
y—depend on Amphenol! 
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dry, inert gas, such as oil-pumped nitrogen or dehy- 
drated air. To seal the ends of such cables, confining 
the gas, and at the same time providing a convenient 
means of connecting to the inner conductor, sealed 
terminals are commonly used. Glass insulation is ideally 
suited for use at ultra-high-frequency. Most terminals 
are attached to cables by the sweated-joint method, 
using solder-type fittings which fit snugly over the outer 
conductor, Various combinations of plugs, valves, 
gages and other fittings can be added to the terminals to 
facilitate the maintenance of gas pressure in the cable. 

For splicing several sections of cable to make one 
continuous length, straight connectors are used. When 
splicing soft cables it is usually impossible to slide the 
inner conductor through the outer conductor; conse- 
quently, the conductors must be cut about an inch longer 


GFALING of coaxial cable at 
termination points is accom- 
plished in unitsof this type by firing 
a metallic band of gold and plati- 
num onto the porcelain bushing. To 
this band are then actached by 
soldering the necessary threaded 
metal fittings. Seal prevents air, 
gas, and oil penetration, with- 
stands vibration and meets effec- 
tively both altitude and heat cycle 
changes during operation. 


than the outer shields. After the inside splice has been 
made, an outer sleeve is slid over the 2-in. gap between 


| outer conductors to complete the joint. Hard temper 


rigid cables permit free motion of the inner conductor 
with respect to the outer. To make a splice it is neces- 
sary only to slide back the outer tubing, exposing the 
inside joint. The outer conductors can then be brought 
together and soldered, using a short outer coupling. If 
desired, the outside splices can be several feet away 
from the inside joint. 


GETTING AROUND CORNERS 


UNCTION boxes are used for making 90-deg. 
bends in hard temper cables, none of which are 
capable of being bent except on extremely large radii. 
Occasionally they are used with soft temper cables when 
the required bending radius is less than that which the 
cable will withstand. Boxes are usually made of ma- 
chined brass and have covers which are soldered on 
after the inner conductor joint is made. 
Specifiers of coaxial cable for television, FM, and 
other high frequency purposes sometimes find it de- 
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OK METHO! 


Ready for distribution 
now is the first issue of 
new Amphenol booklet, 
OK METHODS—a 2 
page illustrated manual 
which provides an ex 
change ofideasin wi 
assembly. OK METHO: 
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dure in assembly of wire © 
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Are you engineers having trouble finding 
an exactly correct electrical power sup- 
ply for today's war products? Are you 
planning the power supply for your fu- 
ture products? Then let Wincharger En- 
gineers help you. They can save you lots 


of time and worries if you need: catalan pS on : 
Type Connectors, A-N Cone 
—— duit Fittings, Low- Loss Coi 

@ Built in and shell type motors Cables, Radio Parts 


@ Adjustable speed motors Special Teckel ’ 
@ Syncronous Motors ; 
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THIS UNIVERSAL INSULATOR 


Hels Maintain 
DONGAN Denendatility 
This Dongan Oil Burner Ignition Transformer has earned 
a reputation for dependable performance. It’s designed 
right and constructed right— down to the last detail. And 
one of these important details is Universal bushings. 
Universal genuine porcelain “made to order” insulators 
have high dielectric strength; withstand thermal shock 


and arcing; are non-corrosive; resist acids; and will not 
carbonize because they contain no organic binders. 

















If you're re-designing for post war as well as for current 
production—better investigate the advantages of Univer- 
sal porcelain insulators. 


tHe UNIVERSAL ciay probucts co. 


1540 EAST FIRST ST. * SANDUSKY, OHIO 
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; Partners in Industry’s Progress , 


STROM Bealls Serve The Nation 


NOW AT WAR-—LATER IN PEACE 


Now on fighting fronts and war-production lines Strom Steel 
Balls are contributing to the great offensive of the United 
Nations. When peace is won Strom Balls will be equally 
instrumental in solving the problems of design and produc- 
tion of better peacetime products for home and industry. 


For Better Rolling Mileage Specify Strom Balls 


STEEL BALL CO. 


1850 South 54th Avenue « Cicero, Illinois 
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sirable to eliminate the small reflections arising at im- 
pedance discontinuities which may be introduced at 
junction boxes. By using a moderate-radius right angle 
bend instead of a junction box, ninety degree angles 
can be obtained without introducing reflections. 

In any installations of coaxial cable, sufficient allow- 
ance must be made both for expansion of the entire 
cable and for difference in expansion between the two 
conductors of the cable. Soft copper cables possess 
sufficient flexibility and adequacy of binding between in- 
ner and outer conductors so that no specific allowances 
for either type of expansion are needed. With hard- 
copper cables this is not. true, and sufficient allowance 
must be made both for total expansion and for differ- 
ential expansion. 

Total expansion can usually be accommodated through 
proper methods of installation. Differential expansion 
can be minimized by protecting the outer conductor 
from the direct rays of the sun or from rain. <A differ- 
ential-expansion-section fitting will eliminate difficulties 
from this type of expansion. The fitting consists of 
a telescoping joint in the inner conductor, with a sol- 
dered braid to insure satisfactory conduction. 





NOT THE SAME OFD MOTORS 





(Continued from p. 96) 


is insulated with cotton, etc., and operates at a 40 
deg. C rise, giving 110 or 220 volt, 1750 rpm., eff- 
ciency 80 per cent, weight 45 lb. per hp. 

Intermittent and continuous duty motors for 3-phase, 
400-cycle, commonly range in sizes from ¥% to 15 hp. 
with synchronous speeds of 6000, 8000, and 12000 rpm. 
Lower speeds are obtained with integral-type gear 
reducing apparatus. 

Table IV shows what may theoretically be expected 
from a 3-phase, 50-cycle, 220 volt, 6 pole induction 
motor when operated at different frequencies with the 
voltage adjusted to keep the pole flux constant. 

Certain problems need to be solved before these in- 
creased outputs can be realized, namely: iron loss, 
windage, cooling and ventilation, noise and vibration, 
lubrication, gearing, mechanical ‘strength and power 
supply. More or less complete solutions are available 
if the installation is important enough to warrant. 

Experience obtained on airplane equipment will point 
the way to new expedients for reducing weight. These 
will include forced ventilation, water cooling, or even 
refrigeration (rough calculations indicate that the power 
saved in copper loss by operating at a temperature of 
0 deg. C is about sufficient to provide the refrigeration), 
working materials harder, new steels with lower losses 
and higher permeabilities, conductors with lower re- 
sistivity, higher frequencies and speeds, insulating 
materials that permit higher temperatures (where the 
reduction in efficiency permits), more careful applica- 
tion of the laws of heat flow (using one of the newly 
developed calculating devices), tailoring teeth, slots, 
slot combinations and air gap to give lower leakage 
reactances and lower resistances. 

For dc. machines, slot and tooth proportions will be 
chosen more carefully with reference to obtaining maxi- 
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to Furnish Special Motors for 
‘‘Next-to-Impossible’’ Wartime Jobs 


Extreme limits of torque, speed, or weight-to-horsepower 
ratio are a familiar challenge to G-E motor engineering. 
When the need is essential, we welcome unusual and 
exacting specifications. 


Moreover, our experience in “going to extremes” can 
mean a lot to you in motorizing your machines, even if 
your job is a simple one. For in working on “next-to- 
impossible’? requirements, G-E motor engineers learn 
ways and means of solving all kinds of motor problems 
more efficiently. 


Subject to wartime restrictions, we can apply to your 
motorizing problem all the specialized skill that the job 
requires in developing a new motor or applying a stand- 
ard one. A staff of more than 1000 G-E men is devoting 
itself to motor design and application. 


Before you decide that a motor coming closer to your 
specific requirements can’t be developed—before you 
apply a motor to any new machine—check with your 
local G-E representative. General Electric Company, 
Schenectady, N. Y. 


Every week 192,000 G-E employees purchase more than a 
million dollars’ worth of War Bonds. 
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WORLD’S STRONGEST 


This 7000-hp, 25- to 60-rpm giant, recently 
completed by G.E., solved a reversing-drivé 
problem on a steel-plant roughing mill. It de- 
velops a maximum torque of 4,100,000 pound- 
feet. Many steel-mill drives, pipe-line pumping 
drives and other heavy jobs are equipped with 


ONE OF THE SMALLEST 


Yes, and, for its torque, one of the lightest. 
This 514-0z midget was developed by G.E. to 
operate aircraft protective and control devices. 
It is one of a family of ‘‘power packages’’ used 
by the score on military aircraft. Other “‘fight- 
ing motors” engineered by G.E. are widely 
used on ships, tanks, and other combat 
equipment. 


STANDARD G-E MOTORS 


They often can 
be easily modified 
to meet special 
needs. Here a 
modified 3-hp Tri- 
Clad has been 

ti combined with 
Link-Belt speed reducers for military test 
work. G-E motor engineers will recommend 
regular or modified standards wherever pos- 
sible, with the world’s widest line from which 
to choose. 



















Soldering 
Lugs 


Terminals 











Write for catalo showing the 


complete Sherman line of 
Electrical Fittings, or let our engineers 
figure on your special requirements. 


Reduce Your 


Production Costs 


with Sherman 
Electrical Fittings 


Sherman Electrical Fittings speed up pro- 
duction and cut lebor costs, because they 
are precision made to rigid standards of 
uniformity, and 100% inspected. 


The Sherman line includes hundreds of 
types of Electrical Terminals, Seamless 
Round End Lugs, Fuse Clips, etc., many 
of which are considered standard 6 by gov- 
ernment procurement agencies such as 
Air Corps, Signal Corps, and Navy. 





Fuse Cl'ps 


H. B. SHERMAN MFG. CO., Battle Creek, Mich. 
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mum output, with a larger number of smaller poles. 
Compensating windings in the pole faces, used for many 
years to control commutation and machine behavior in 
heavy duty service, are beginning to be used to reduce 
weight and increase efficiency. They permit greatly 
reduced air gaps, and lighter field coils, with lower 
field copper loss and reduced tooth losses on load. 
Lubrication. The motors of the future will be ar- 
ranged so that they will need oiling only at very long 
intervals or even for the life time of the machine. The 
lubricants used will be suitable for the entire range of 
temperatures to which the bearings will be exposed. 
The bearings in fully enclosed glass insulated motors, 
which sometimes operate at temperatures of 130 deg. C 
or over, make new demands. This problem has been 
solved with reasonable success in the case of super- 
charger bearings for airplanes which run at speeds of 
25,000 rpm., 300 deg. F, and linear velocities of 10,000 
ft. per min. Grease lubricated antifriction bearings in 
the past suffered from overgreasing. This difficulty is 
being overcome by different pressure arrangements. 


Ventilation. Most manufactures have made recent 
changes in the arrangement and contour of channels 
and ducts for air flow with a view to reducing windage 
noise while at the same time increasing the air flow. 
In the process, the passages were shaped and placed so 
that the internal motor parts are more fully. protected 
against dripping liquids and flying or falling materials. 
Larger and more effective fans will be used. 

Insulation. It is likely that glass* and similar mate- 
rials will be used more extensively. With Class A 
materials, the allowable temperature rise of open motors 
is 40 deg. C and for totally enclosed 55 deg. C, with 
an ambient of 40 deg. C, giving maxima of 80 deg. C 
and 95 deg. C, respectively. With Class B materials, 
the maximum temperature rise of either type is 75 deg. 
C and the corresponding maximum allowable temper- 
ature is 115 deg. C. The properties which commend 
glass are good heat resistance, high heat conductivity, 
nonhygroscopic; high resistance to acids, corrosive 
vapors and oils; greater strength, uniformity, occupies 
less space, cheaper and easier to install. 

When the Nema frames were originally adopted, the 
ratings selected gave about a 40 deg. C temperature 
rise. Improvements in ventilation, materials and de- 
sign have reduced the actual rise to values of 15 to 30 
deg. C. This fact permits building more power into a 
given frame and steps to rerate them have been taken 
or are in progress. Most totally enclosed motors, how- 
ever operate near the maximum permissible tempera- 
ture rise (55 deg. C) for Class A materials. This pre- 
vents reducing frame size without exceeding this figure. 
From the standpoint of user and builder, it is desirable 
to have open and closed motors of the same rating in the 
same frame size. One solution of this problem is to 
provide the totally enclosed motor with Class B insula- 
tion and rerating to operate at 75 deg. C rise. Such 
insulation enables the rating to be stepped up by some 
20 or 25 per cent, and partly offsets the higher cost of 
this insulation. 

Class A insulation (cotton, etc.) cannot be held at 





*See “There Will Be More Glass Parts in Postwar Elec- 
trical Products,” January 1944. 
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Never before have load-break switches with so 
many high current taps been so compactly arranged, 

yet perfectly insulated. They simplify high current circuit 
switching and provide greater operating convenience in a variety 


of applications. These non-shorting, single-pole, multi-point 


% Ceramic Construction 


! 
I 
1 
rotary selectors are made in 5 models, rated at 10, 15, 25, 50 and i 
100 amperes, 150, 300 volts A.C.—from 134" diam. to 6” diam.— *% Compact, All-Enclosed 
with any number of taps up to 11, 12, 12, 12 and 8 respectively. ! *%& Slow-Break, Quick-Make 
May also be used on low voltage D.C. at reduced current ratings. | * Silver-to-Silver Contacts 
Two or three units can be connected in tandem % Self-Cleaning Action 
| 
! 
| 
| 


to form multi-pole assemblies. For full details, % Low Contact Resistance 








write for Tap Switch Bulletin. % Cam & Roller Mechanism 


Send for Catalog and Engineering Manual Yo.GO F OG. * High-Strength Ceramic Hub 
Write on company letterhead for your copy of this — 1 a: & Insulated Steel Shaft 
most complete, helpful guide in the selection and 

application of Rheostats, Resistors and Tap Switches. henal 
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THE MERCOID CORPORATION 
4211 Belmont Avenue, Chicago 41, lilinois 





MANUFACTURERS OF AUTOMATIC CONTROLS FOR HEATING, AIR 
CONDITIONING, REFRIGERATION AND NUMEROUS INDUSTRIAL 





APPLICATIONS. ALSO MERCOID BRAND MERCURY SWITCHES. 


Bpemtotg@ 





CONTROLS AND MERCURY SWITCHES 
See catalog No. 600 for description of complete line 
DA PRESSURE CONTROLS MERCURY SWITCHES 


Industries’ first tee On 


choice for depend- 

able control perform- 

ance. The outside =Mercoid brand switches are noted 
for their superior operating quali- 

ties. Various types available. 


adjustment and vis- 
ible dial eliminate all 

LIQUID LEVEL CONTROLS 
Available for gaso- 


guesswork when setting the op- 
line, oil, ammonia or 


erating range. 

other low specific 
gravity liquids. Also 
for liquids at high 
pressures. 





TEMPERATURE CONTROLS 


Used on a variety 
of industrial tem- 
perature applica- 
tions. Have same 
adjustment fea- 





ture described MERCOID 
above. FLOAT 
CONTROLS 


Used for maintain- 
ing fluid levels in 
tanks or for control 
of sump pumps, 
etc. Two types, the 
counter-balance 
type and plunger 
type available. 


MERCOID RELAYS 


Recommended 
wherever quiet and 
dependable perform- 
ance are essential. 
Various types avail- 
able. 








All Mercoid Controls are equipped exclusively with mercury switches 
—assuring better control performance and longer contro! life 































SIGNAL LIGHTS 
INDICATOR UNITS 
PILOT ASSEMBLIES 


We manufacture a complete line of 
Pilot Light Assemblies, covering all 
requirements of manufacturers of 
Electrical, Radio, Electronic and 
Industrial apporatus. 

Our new comprehensive Catalogue 
is in preparation... We suggest 
you reserve your copy now. 
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temperatures much above 108 deg. C for extended 
periods without being damaged seriously. It then has 
a tendency to char, becomes brittle and rapidly fails. 
With a 40 deg. C ambient, this leaves a margin of 
safety of only 13 deg. C. Any overload, high room 
temperature, etc., easily wipes out this margin and ex- 


‘poses to failure. This often makes the Class B motor 


more desirable. If a material like fibre glass is used 
the operating temperature remains about the same 
(95 deg. C for totally enclosed), and will withstand 
heats far in excess of this figure. The permissible 
limit at present is fixed by the insulating varnish. 
Numerous varnishes available today will easily with- 
stand 145 deg. C and one is said to be good for 200 
deg. C continuously without deterioration. The cor- 
responding margin of safety then is 50 to 105 deg. C 
as compared with 13 deg. C for the Class A type, an 
increase of 400 to 800 per cent. 
- If the Class B totally enclosed motor were placed in 
a smaller frame size and operated at the maximum al- 
lowable rise of 75 deg. C, the insulation temperature 
with a 40 deg. C ambient would be 115 deg. C, which 
still zives a margin of 30 deg. C as compared with 13 
deg. C for the Class A, assuming a 145 deg. C varnish. 
The resistance of conductor materials increases with 
temperature. This tends to decrease the efficiency. A 
typical motor with 90 per cent full load efficiency at 75 
deg. C shows a reduction in efficiency of 0.5 per cent 
when the copper temperature is increased to 105 deg. 
C and 1.25 per cent if the temperature is raised to 
150 deg. C. Such an increase in the losses further 
raises the temperature causing cumulative heating or 
“temperature creep.” This forms an effective limita- 
tion on high normal temperature rise or continuous 
overloads. With ordinary oils, rapid oxidation and 
consequent need for separately cooled bearings or fre- 
quent oil renewals at temperatures above 100 deg. C 
are points to be kept in mind. Fibre glass has some 
advantages in the matter of weight reduction, for ex- 
ample, in a pair of 10 hp., 4 pole, 60 cycle, 3-phase, 
totally enclosed, fan cooled, 220/440 volt induction 
motors. The Class A motor was in frame No.. 324, 
weight 354 Ibs. and the fibre glass motor in frame No. 
254, weight 190 Ib., with comparable torques and _per- 
formance. 


The following points are frequently important since 
few motors run at full load all the time, the overload 
that a Class A motor will stand is definitely limited and 
much less than that of a similar Class B. Because of 
this, it has been customary when even occasional over- 
loads are expected to install an “oversize’’ Class A 
motor of sufficient horsepower to handle safely the 
maximum load that may occur. The motor then op- 
erates most of the time at partial load and its perform- 
ance under this condition is low. With a Class B, it 
is necessary to install only a motor of the proper horse- 
power to handle the normal load and this will ordi- 
narily have sufficient reserve to handle periodic over- 
loads safely and efficiently. Also, a Class B motor is of 
importance in cases where an interruption is a costly 
proposition. 

On Intermittent Service. Efforts are being made 
to secure a higher utilization from motors in intermit- 
tent service by permitting them to operate at higher 
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HERE’S HELP FOR WAR WORKERS IN ALUMINUM 


Eleven sound motion pictures, wall charts, instruction cards, many 
books of engineering and metallurgical data; all designed to help speed 
the war effort. This material is described in Alcoa’s 1944 catalog of 
how-to-do-it helps. A detailed description of each item is included along 
with instructions for borrowing the films. Write for your copy today. 
Avominum Company or America, 2179 Gulf Building, Pittsburgh, Pa. 
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The Choice of 
' Leading 
Design 
Engineers 


—DRIP PROOF—— . - - because BETTER MOTOR DESIGN 
SPLASH DESIGN has been the consistent aim of Valley 
Valley Bal-Dearing Electric Corporation engineers through- 


out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 





Motors in their plans. 











Bali-Bearing Motors 

















@Applies easily @E£liminates masking with tape 
@Dries quickly @Permits easy removal of excess varnish 


¥*%& Complete finishing time of armatures, stators, rotors, and 
other electrical units with insulating varnish is amazingly re- 
duced through the use of STERLING S-159 STRIPPER. Avoided 
are tedious and harmful scraping methods previously em- 
ployed in removing varnish that has splashed or drained on 
metal sections that must be varnish free. 

STERLING S-159 STRIPPER is applied by brush to the 
metal sections prior to the application of varnish and dries 
in two or three minutes. Varnish that adheres to portions 
previously treated with this blue, viscous liquid can be flaked 
off with a bakelite or wood knife without disturbing the 
exact tolerances. 


Trial quantities of this * $4.20—gallion 
STERLING, time-saving speci- 
alty will be forwarded upon 5 $1.20— quar t 


F.O.B. Haysville, Pa. 


request. 















VARNISH COMPANY 
124 Ohio River Boulevard, Haysville 
(Suburban Pittsburgh) Pennsylvania 








196 





temperatures for shorter periods, the temperature limits 
being so chosen that the desired life of the insulation 
will be secured. This will permit higher torques, par- 
ticularly with small motors, thus giving the user a more 
powerful motor for the same money. 

Speed Control. It is well to mention some ideas 
that are now available. These are resistance in arma- 
ture and field circuits, tapped field windings, series 
parallel switching, centrifugal governors, multivoltage 
systems, axial-shift cone-shaped armatures, adjustable 
pole-core plungers, and a number of electronic schemes. 
Among ac. arrangements are: voltage control by tapped 
transformers, induction regulators, tapped windings, 
multispeed stator windings of the consequent-pole 
type or several separate windings on the stator (con- 
stant-torque or constant-power), concatenation of in- 
dividual motors or internally concatenated motors 
spinner motor, various commutator arrangements, slip 
clutches of the eddy-current and squirrel-cage types, hy- 
draulic couplings and a host of mechanical devices in- 
volving V-pulleys of adjustable radius, friction discs, 
cones or drums, adjustable ratio gears and hydraulic 
arrangements. 

Power factor correction may be accomplished within 
the motor unit in a number of special ways. 

In general, all motor types to go in any one frame 
size will be similar in appearance and dimensions. Thus, 
for a specific frame size, shell and mounting dimensions, 
head fits, bolt circle holes, base, shaft size and conduit 
box mountings will be the same for all basic types. It 
is probable that the use of welded, rather than cast 
iron frame construction will be greatly extended, even 
in the fractional hp. sizes where the possibilities have 
heretofore been considered poor for this design. As- 
sembly and repair will be.simplified. Accessibility im- 
proved. Less emphasis will be placed upon extremely 
long life, but more upon high quality, and smooth, 
trouble free performance over the anticipated life of 
the motor. 
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veneer assembly. In the case of molding the preforms 
are placed between two plates in a radio frequency 
circuit which generates heat within the mass, providing 
uniform heating of the preform. In the case of plywood 
the entire section-is uniformly heated in the press by a 
similar circuit. In the case of molding, electronic heat- 
ing cuts molding time, provides a uniformly cured piece, 
and facilitates production by shortening a lengthy heat- 
ing cycle. In plywood fabrication it is now possible 
to obtain a uniform cure throughout the section without 
scorching the outer* layers. 

It is apparent that all these developments will affect 
the plans of electrical engineers and designers. Some 
of the newer materials have been developed as the direct 
result of requirements of those responsible for things 
electrical and hence will be largely so used. Avail- 
ability of older materials at lower cost will make pos- 
sible their wider use and will affect both the design 
and appearance of electrically energized products. 
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revents 
otor Burnouts 


The manufacturer builds it into motors 

|..and it’s there for keeps. .. there to in- 

a maximum capacity with safety at 

nll times. 

And the beauty of a built-in Klixon 

Protector is this . . . it's a tireless watch-dog 

..dependable at all times. It saves a 

fnotor’s life over and over again. It clicks 

‘off’ every time a motor gets danger- 

busly hot and then ‘on’... either 

tutomatically or by manual resist 

,.. once the motor is cooled to safety. Z 
Always insist on Klixon built-in 4 KLIxo N CIRCUIT BREAKERS 

Protectors with every motor you 4% 

buy... A.C. all sizes and D.C. up to — 
volts. You'll cut out burnouts. You'll SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHBSETTS 

educe work stoppage, repair costs and 

Helays. You'll lengthen your motors’ lives. 
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@ Two excellent application examples 
of thin, light and strong THINSTEEL 
are the precision parts for radio tubes 
and precision made razor blades. 
Though the physical characteristics re- 
quired in these cases widely differ, it 
again discloses the real versatility of 
C M P THINSTEEL. In the present 
Production - for - Victory program, 
THINSTEEL in gauges thin as .001 has 
helped in numerous critical material 
situations by successfully replacing 
light gauge non-ferrous metals. This 
proves its adaptability for jobs pre- 
viously thought neither feasible nor 
practical for steel. 


@ With the certain approaching peace- ' 
time product plans you’ll be interested 
in the production economy and other 
THINSTEEL advantages. Wouldn’t it 
be wise to investigate C M P THIN- 
STEEL for your products right now? 


THE COLD METAL PRODUCTS CO. 


Subsidiary of The Cold Metal Process Co., Youngstown, 0. 
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GIVES MAXIMUM PRODUCTION PER TON 
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WASHINGTON SAYS 





(Continued from p. 114) 


so governed. The Regulation also eliminates provi- 
sions which have been applicable to the steel which was 
reported in the Steel Recovery Corporation. Ih addi- 
tion, numerous changes in the Lists attached to the 
Regulation have been made to reflect changed condi- 
tions since the last revision. WPB has revoked Direc- 
tion No. 1 of Priorities Regulation No. 18, which re- 
quired the early placement of purchase orders for 
specified items of a critical nature on which delivery is 
required during 1944. The Direction had been in ef- 
fect since November 19, 1943, and was issued to en- 
courage the early placement of orders for certain 
component parts, and thus assure a more efficient con- 
trol, scheduling and production of stipulated products 
—chiefly those for automotive transportation products. 
The list of items controlled by the Direction were 
selected by the Production Executive Committee, com- 
posed of members of the Army, Navy, Maritime Com- 
mission and WPB, and were divided into two groups, 
A and B. Group A included the following internal 
combustion engine accessories and components: Cam- 
shafts, carburetors, crankshafts, electric starting motors, 
fuel injection equipment, generators, magnetos, me- 
chanical governors, piston rings, pumps, radiators, 
valves, automotive type, heavy duty automotive type 
components (axles, brakes, tires, transmissions, 
wheels). Group B consisted of: Anti-friction bearings, 
boilers (steel, pressure 100 Ibs. or more per sq. in., 
land and marines), compressors, Diesel engines, fluid 
power system, heat exchangers, high-pressure blowers, 
industrial type wet cell batteries, motors and generators, 
motor controls, turbines (steam), turbine generators, 
valves, control; valves, high pressure—limited to plug 
valves, steel valves, and safety and relief valves ; pumps, 
industrial and marine. 


Procuring Claimant Agencies. A special form of 
certification for the use of procuring Claimant Agen- 
cies has been included in CMP Regulation No. 7, 
which provides optional standard forms of certification 
according to WPB. Such claimants may use a ter- 
tification in substantially the following form in place 
of any other certifications required by CMP Regula- 
tions to be endorsed on a delivery order or furnished 
therewith: “The use of the preference rating or symbol 
on this order by the undersigned as a procuring Claim- 
ant Agency is authorized under applicable CMP Regu- 
lations.” The regulation also points out that if CMP 
Regulations require an allotment number, symbol or 
preference rating to be included in a certification, such 
identification may appear either on the delivery order 
or on the certification itself. Formerly, it was required 
that the identification be endorsed on the delivery 
order. These provisions are contained in CMP Regu- 
lation No. 7, as amended December 23, 1943. 


Copper and Copper Base Alloy. Restrictions on the 


use of copper and copper base alloy in renewable elec- 
tric fuses and electrical wiring devices were removed 
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How 


UPPOSE your job depended on the accu- 
. racy with which you could—by watch- 
ing a clock—time an operation that must 
not vary one half-second either way. How 
do you think your clock-watching eyes 
would feel, and what would your fatigue 
curve show, as the day wore on? 

If electronic timers—and the electron 
tubes that make them work—did no more 
than free human beings from such nerve 
strain, they would rank high on the indus- 
trial front. But they do far more than that. 
For instance— 

Here at RCA, we must carefully clean 
the many small parts that go into every 
tube we build. Otherwise the tube’s per- 
formance may be faulty at final test and 
the tube must therefore be rejected, result- 
ing in a loss of valuable time, materials, 
and facilities. One of the cleaning opera- 
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to use an 
RCA Electron 


for a Stop Watch 





tions involves heating the parts by radio 
frequency currents which must be very 
closely time-controlled. It used to require 
a trained girl, timing herself by a clock, 
to operate the controls by hand. Now, two 
electronic timing circuits do the “dirty 
work” instead. Result: the automatic 
timing control is far more accurate and 
uniform than was possible by manual 
methods; production is faster and of better 
quality, so that fewer tube rejects occur; 
and the trained girl who used to operate 
the controls can now be used elsewhere 
to contribute to increased production. 
The electronic timers for this operation 
were built by us for our use. While they 
are not currently available for sale, RCA 
engineers will gladly recommend electron 
tubes around which your engineers can 
build electronic timers that may greatly 











Tube 


improve the accuracy and efficiency of 
your critical timing operations. 


a 
v 
The magic ° brain of all electronic 


devices is a tube ... and the fountain- 
head of modern tube development 
is RCA, 


For a fascinating free booklet, Electrons in 
Action at RCA, write Room 468 RCA Victor 
Division, RApto CORPORATION OF AMERICA, 
Camden, N. J. 


The RCA vacuum firing con- 
trol uses two circuits to time 
the ‘‘on’’ and “‘off’’ periods. 
Each period can be controlled 
in 10 steps by separate dials 
over a range of % to 20 sec- 
onds. Duration of ‘‘off’’ and 
“‘on’’ periods is easily changed 
in processing parts of different 
sizes. Electronic timing 
controls can benefit many in- 
dustries in replacing manual 
control of cyclic operations. 


RADIO CORPORATION OF AMERICA 
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SMALL..... 





sut BIG... 
this tiny 


SY NGWWOM 


MOTOR pw the Job “eg 


* 
In size . . . in power output... in 
unfailing accuracy ...in absolute de- 
pendability . . . this miniature self- 
starting, self-lubricating, synchronous 
motor is “‘tops” in performance. 


* 
Small—only 234” in diameter by 15/;¢”’ 
deep. Pulls up to 8 oz. direct load 
continuously at 1 RPM. Brass gears, 
hardened steel shafts, steel pinions, 
oil-impregnated double bearings—with 
sealed-in supply of special oil surround- 
ing all moving parts. Operates at tem- 
peratures 40 degrees below zero to 
140 above. Standard speeds, from 
1 to 300 RPM. Other speeds if desired. 


* 
The “SYNCHRON” factory is busy, 
doing special assignments for the Army 
Air Forces and the Navy, but we will 
welcome an opportunity now to figure 
with you on your post-war miniature 
motor requirements. Samples and en- 
gineering data sent free on request. 











— Write 
Today for 
the New 
SYNCHRON 
Catalog 








TimyTimerz for you 


HANSEN MANUFACTURING CO., 
PRINCETON 3, INDIANA 
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today by the War Production Board. Steel has been 
used in the manufacture of these products under the 
provisions of Orders L-161 (Electric Fuses) and L-277 
(Electric Wiring Devices) since issuance of the orders 
in August, 1942, and April, 1943, respectively. The 
return to permitted use of copper and copper base alloy, 
effected by amended versions of both orders issued 
today, will result in a considerable saving in man- 
hours, increased production, and more satisfactory 
products. Control over the distribution of the prod- 
ucts remains unchanged, except that a rating of AA-5 
or higher is required instead of a rating of A-1-j. This 
change is made to conform with over-all changes in 
the rating structure. Non-renewable fuses are still 
subject to the restrictions on the use of copper and 
copper base alloy. 


Electroplating and Anodizing Equipment. Re- 
strictions on the acquisition of electroplating and 
anodizing equipment have been lifted by WPB, to allow 
users to obtain needed spare or repair parts without 
the necessity of filling a PD-1A form as in the past. 
Equipment up to a value of $500 may now be acquired 
under the automatic ratings granted this industry under 
CMP Regulation No. 5. 


Fluorescent Light Fixtures. New fluorescent light-| 
ing fixtures may be bought under blanket MRO ratings, 
including ratings extended under CMP Regulation 
No. 5, only if purchase orders carry ratings of AA-1l 
or AA-2, according to an amendment to Order L-78| 
(fluorescent lighting fixtures) issued today by WPB. 
The amendment is designed to prevent the purchase of 
these fixtures for relatively non-essential uses on 
blanket MRO ratings. 





Renegotiation of War Contracts Simplified. A 
new policy of assigning war contractors to a given de- 
partment for renegotiation was announced recently by 
government price adjustment boards. Effective im- 
mediately, and applying to 1943 business, the general 
policy will be to concentrate within one agency the re- 
negotiation of all such contracts in a given industry or 
product classification. For instance, all food contracts 
might go to the Army while certain ordnance items 
would be under the Navy. Under the present policy, a 
company usually is assigned for renegotiation to the de- 
partment with which it has the largest dollar volume of 
war contracts. The departments affected by the policy 
change—the Army; Navy, Maritime Commission, 
Treasury and the Reconstruction Finance Corp.—will 
put the arrangement in effect gradually, it was indicated. 
The rule is not rigid. In order to speed assignments on 
1943 business,. contractors will, be notified that they will 
be renegotiated by the same department which handled 
their 1942 business. They will be subject to reassign- 
ment, however, to another department, but only with 
the approval of the original agency or by “express 
action” by the joint price adjustment board. 


Dry Battery Advisory Committee. Supervised by 
Government presiding officer, A. U. Barash of WPB, 
the following members now constitute the industry ad- 
visory committee for dry batteries: J. H. Mollnay, 
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PULLING TOGETHER - in the making of essential 
war parts and pulling together with our customers on 
post-war parts GETS THINGS DONE. 


CRONAME’S experienced organization, with larger 
and better facilities, has proved again and again it is 
_ A DEPENDABLE SOURCE. 


3701 RAVENSWOOD AVE. 


CROWE NAME PLATE & MANUFACTURING CO. | épicaco 13, ittinois 


ELECTRONIC CONTROLS, PANELS, PARTS AND SUB-ASSEMBLIES, 
STAMPINGS OF ALL METALS; ETCHING, LITHOGRAPHING, ENAMELING, 
ANODIZING, PLATING; HEAT TREATED STRONG ALLOY ALUMINUM PARTS 
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TIME DELAY 
RELAYS 


For Accurate Dependable 
Time Control 





Tot 
These resetting type Timers are being used more 
and more to save money and improve production. 


We also have specially 
developed Time Delay 
Relays suited for tube pro- 
tection in electronic ap- 
plications. 

Write for Full Particulars 
Bulletins 700--800 and 900 


RW. CRAMER ¢ 0), 8 oa 











DRAFTING 


Adopted as Standard 
By Major Industries 
Resilient drawing surface pro- 


duces a sharp, opaque stroke in the drawing 
—tresults in perfect prints—makes inking 





RE-SURFACE 
Worn Boards. Mod- 
ernize New Boards. 


PRECISION-IZE unnecessary. The most perfect, most de- 
Pencil Drawings lightful surface to work on. 
for Perfect Prints. 
10 Years More Use From Oid or Discarded Boards 
Shortages of Men Users are reordering in quantity. Over 
ane atesials. 25,000 NO-INK Drawing Board Tops al- 
SPEED ready in use, saving man-hours, speeding 
ay ey a production, renewing discarded boards, 


modernizing new boards. Costs so little. 


We cut Tops to exact board size, no matter how large or 
how small, Attached by anybody in 10 minutes, ready 
for immediate use. Economize, modernize your drafting 
procedure. Write for catalog, prices and trial offer. 


Est. 1911. Over 30 Years of Guaranteed Customer Satisfaction 


W. H. LONG COMPANY, 425 NO. CLARK ST., CHICAGO 10, ILL 


202 











Burgess Battery Co.; C. O. Kleinsmith, National Car- 
bon Co.; A. I. Barash, Bright Star Battery Co.; 
H. Hyman, U. S. Electrical Manufacturing Co.; C. F. 
Abbott, Abbott Manufacturing Co.; Isen H. Gray, 
Blackstone Manufacturing Co.; A. Gelardin, Eastern 
Battery Co.; C. F. Armstrong, Underwood Battery 
Co.; B. Gelardin, Sterling Battery Co.; F. J. Wisinger, 
General Dry Battery Co.; M. D. Vea, Ray-O-Vac Co. ; 
W. R. Thom, Marathon Battery Co.; J. C. Calhoun, 
Winchester Repeating Arms Co.; I. Schub, Acme Bat- 
tery Co.; A. E. Spicer, Excell Battery Co. and F. C. 
Dresser, Southern Battery Co. 


Mica Allocations for 1944. WPB has announced 
that allocations of good stained and better quality mica 
for capacitor manufacture for the year 1944 have been 
revised downward to 85 per cent of the average con- 
sumption during the first nine months of 1943. Mica 
requirements over the 85 per cent allowance must be 
obtained from lower qualities, WPB officials pointed 
out. The supply situation. has become progressively 
worse in the past few months. It was pointed out that 
the situation may deteriorate still further and in that 
event, allocations may be cut to even less than 85 per 
cent of the base period set. Government stockpile 
receipts during the last quarter of 1943 showed a de- 
cided decrease as compared with the first three quarters. 
Good stained and better quality or critical mica is a 
non-metallic mineral mined in block form which is split 
into extremely thin film. The film is used for capacitors 
(condensers) in radio and aircraft magnetos. 


Wire Intercommunicating Systems. Blanket MRO 
(maintenance, repair and operating supplies) ratings 
may be used to add stations to an existing intercom- 
municating system to bring it to its designed capacity 
according to WPB. An intra-plant telephone system 
would be an example of such wire intercommunicating 
system. - Thus, if one of these is designed for 16 sta- 
tions, and only 12 stations have been installed, four 
stations may be added by use of blanket MRO ratings. 
However, any expansion beyond the 16 stations, or 
any enlargement of the designed capacity or any ex- 
pansion of it, may not be obtained by use of blanket 
MRO ratings,. since use of these ratings for obtaining 
electronic intercommunicating systems or wire systems 
is prohibited under Priorities Regulation No. 3. The 
ruling was given Interpretation No. 8 to Priorities 
Regulation No. 3. WPB pointed out that signal and 
alarm equipment is, generally installed without a specific 
margin of unused designed capacity and therefore no 
additions or extensions by use of blanket MRO ratings 
are permitted. These ratings may be used to get parts 
and materials for repair and maintenance of existing 
equipment. ; 


Insulating Fabrics Advisory Committee. The fol- 
lowing members now constitute the industry advisory 
committee for insulating fabrics: Herbert B. Bassett, 
Acme Wire Co.; M. S. Chapman, Mica Insulator Co.; 
E. L. Feininger, Resin & Insulation Materials Div., 
General Electric Co.; T. J. McDonough, Insulating 
Department of Westinghouse Electric & Mfg. Co.; Dr. 
Louis F. Wetterberg, New Jersey Wood Finishing 
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Western Brass formerly used for pencils and 
dozens of other peacetime products is now going 
into vital propeller parts and numerous other 
wartime items. Tomorrow, when the full 
capacity of our mills at East Alton, Ill., and New 
Haven, Conn., is no longer needed for today’s 
long list of military requirements, we will be 
ready to serve you. May we help you now with 
your post-war plans? 


Sy, BRASS MILLS 


Division of WESTERN CARTRIDGE COMPANY, East Alton, Ill. - 


BRASS e BRONZE «= PHOSPHOR BRONZE + NICKEL SILVER « COPPER 
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110-VOLTS A.C. from DIRECT CURRENT 


On the Fighting Front On the Home Front 


KATOUGHT RO ROTARY KONVERTERS Gene 32, 110 or 220. 
D. C. te standerd 110-volts, f radios, 
wale D. te sanded {SO-vol,GO-cvde, A. C for opening 





“KATOLIGHT ROTARY KONVERTER, 225 WATT" 


Available in sizes 110 1500 watts, 1800 end 3600 r.p.m., ball bearings 
designs. Furnish C. from 32, 110 or 

Greet current. Quiet be furnished with special filtering 
equipment for sensitive 


KATO ENGINEERING COMPANY 
503 N. Front St. Mankato, Minn. 














Save 


STEATITE 
CERAMIC 








Adherence to your dimen- 
sional specifications is not just 
a “hope and a prayer’ when 
your insulating parts are die- 
pressed from LAVITE! This 
Anely grained, rugged statite 
ceramic has the toughness that 
permits machining and thread- 
ing to closest tolerances. 


With great compressive and 
dielectric strength and superior 
insulation resistance, you may 
safely specify LAVITE for to- 
day's high frequency appli- 
cations. 


Test samples? They're yours 
for the asking! 


D. M. STEWARD MFG. COMPANY 

























Co., Inc.; Walter G. Boschen, Standard Insulation Co. : 
Frederick M. Damitz, National Varnished Products 
Corp.; Arthur E. Jones, Irvington Varnish & In- 
sulator Co.; Robert S. Robe, Electro-Technical Prod- 
ucts, Inc., and Max Wolff, Endurette Corp. of America 


Anti-Accident Campaign. An intensive campaign 
to be carried out by WPB in an effort to reduce indus- 
trial accidents that are impairing the nation’s war pro- 
duction has been announced by Joseph D. Keenan, Vice 
Chairman in charge of labor production for WPB. 
The anti-accident campaign will be carried out by the 
Industrial Health and Safety Section of the Labor Pro- 
duction Office, in cooperation with the technical staffs 
of other Federal agencies. The campaign will be under 
the immediate direction of John M. Fewkes, head of 
the Industrial Health and Safety Section. Administra- 
tion of the program will be in the hands of Roy M. 
Brewer, director of the Plant and Community Facilities 
Service. Over-all policy guidance in carrying out the 
program will be provided by a National Advisory Com- 
mittee representing the American Federation of Labor, 
the Congress of Industrial Organizations, the U. S. 
Chamber of Commerce, the National Association of 
Manufacturers and the National Safety Council. 
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(Continued from p. 101) 


in its various parts and position of its various mecha- 
nisms becomes of utmost importance to the pilot. As 
a result of such information, it is possible for him to 
take certain actions to forestall operational difficulties 
and it is also possible to have the action taken auto- 
matically . . . as is the current trend. In any event, 
the information must still be gathered and components 
to do this gathering are available in many sorts. 
Simplest, possibly, is the thermostat which deter- 
mines temperature and response to it in the form of 
simple opening and closing of a switch. Mention has 
been made in these pages of different types of themo- 
stats.* Characteristic ones offered include small, com- 
pact bi-metals. Some of them are specifically fabri- 
cated for mounting directly on battery terminals to 
operate battery heaters of the type previously described 
or for mounting at numerous points throughout engine 
cells, wiring compartments, and wing sections to detect 
fire and produce an immediate signal in the cockpit. 
One of the manufacturers makes fire detectors in 
both continuous and unit types. In the continuous 
form, the detector consists of a No. 16 tinned-copper 
conductor-wire on which are threaded insulating in- 
organic beads, spaced about % in. apart. This wire 
and bead assembly is then inserted in a tin-alloy tube, 
after which the exterior of this tube is copper-plated. 
When in use, the tin-alloy of the tube melts when 
brought in contact with the flame, and the space be- 
tween adjacent beads is filled with the melted metal. 
The circuit is thus completed between the conductor 





* See “Controlled Temperatures for the War Product,” Octo- 
ber 1942 and “How Laminated Metals Serve Control and Con- 
tact Functions,” June 1943. 
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'S HOW TO 
UT THE FINGER" 
ON SLEEVING— 


foves new BH “extra flex’’ Fiberglas 


Sleeving is non-fraying 


H®=; a new sleeving that is both flexible 
and non-fraying. And you can prove it 
right at your own desk with this simple tap test: 

Obtain from us a sample of BH Extra Flexible 
Fiberglas Sleeving equal in size to the saturated 
sleeving you use now. Hold both types in your left 
hand, as illustrated, and finger-tap each sleeving 
15 to 20 times. BH Extra Flexible Fiberglas Sleev- 
ing will spread slightly, may fuzz a little, but it 
will not fray. The usual saturated sleeving will 
break down at the edges and separate. Continued 
manipulation will not noticeably affect the BH 
Extra Flexible Fiberglas Sleeving, whereas the 
saturated sleeving will readily unravel and 
become progressively worse. 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 


The new BH Extra Flexible Fiberglas Sleeving is 
woven from the choicest continuous-filament Fi- 
berglas yarns. It possesses high dielectric strength, 
is water-resistant and, like all BH Sleeving and 
Tubing—is non-inflammable. 

All sizes from No. 20 to %", inclusive, are 
available. Write for samples of this radically new 
and different sleeving today—in the sizes you 
desire. Seeing is believing! Bentley, Harris Manu- 
facturing Co., Dept. M, Conshohocken, Pa. 


ATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
SATURATED AND NON-SATURATED SLEEVING 


‘BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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Make Plans Now... 
for the coming PLASTIC ERA 


a? 





Consult ROGAN 


Here at Rogen, seasoned engineers are ready and willing to 
assist we vest in determining your post-war Plastic requirements. 
Whether your or products are to ide electronic 
equ reg ene Tan stoves or what have you, 
Crmeerneh will sledly provide cost-free advice 

on mp aes of plastic production 


Send us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2001 So. Michigan Avenue CHICAGO, ILLINOIS 
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“DIE-LESS” DUPLICATING 


might be described as a new industrial 
technique made possible by the accur- 
acy, extreme adaptability and ease of 
ration of DI-ACRO Precision Ma- 
‘ ines—Shears, Brakes, Benders—es- 
ially when used as a continuous, 
integrated production process. 

The DI-ACRO System of METAL 
DUPLICATING WITHOUT DIES 
has proven its adaptability in making 
parts just as accurately as can be done 
with dies, to a tolerance of .001” in all 
duplicated work. 
The delay of wait- 
ing for dies is 
avoided, deliveries 


ed up. 





309 EIGHTH AVENUE SOUTH e« MINNEAPOLIS 15, MINNESOTA 


206 

























wire and the exterior copper plating, and appropriate 
signals can be energized by this action. In specifica- 
tion, the unit forms a simple but highly dependable 
modality unaffected by atmospheric conditions, me- 
chanical stresses, or short duration fires such as those 
which may occur from an engine back-fire. Points of 
specification include the periphery of the engine dia- 





NITS to switch 
circuits may do 
so by stimulus of 
simple mechanical 
motion impressed on 
a plunger (A) or by 
rotary motion of pro- 
gram contacts in (B) 
which is used for air- 
liner tail-light flash- 
ing in aircraft. 





phragm, the fire wall, and along the rear edges of oil 
cooler shrouds or other points of possible flame egress. 
Weight of the device is 1.5 oz. per ft. and maximum 
length is 7.5 ft. With a diameter of 7%» in., the mate- 
rial bends to minimum radius of 1.5 in. and gives a time 
delay of 0.3 to 0.8 sec. with flame temperature of 2000 
deg. F. Melting point of the alloy is 350 deg. F. Insu- 
lation is equal to AN test requirements, exhibiting 1000 
volt breakdown, and 3 megohm resistance at 500 volt de. 
Sections‘are joined and connected to signal wires. 
Where continuous tubing types of fire detéctors are 
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One of the things you seldom think 
about, because it is so dependable on 
the job, is the motor that drives your 
car heater fan. 
You flip ‘er on, and get prompt 
warmth. You flip ’er off, and that’s that. 
But that little motor is a husky for 


work. It starts cold, but instantly. It 


ENERAL 


NDUSTRIES 
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takes whatever neglect comes its way. 
It’s just one of those out-of-sight re- 
liables that help make the modern car 
the comfortable, satisfactory transpor- 
tation it is. And very likely that little 
motor is a “Smooth Power” model. 

But there are other jobs, equally 
exacting, these “Smooth Power” motors 
can do. We want to know about them 
now so we can, if necessary, design 
special models to serve them. 

Please let us know if you have work 
for these husky little “Smooth Power” 


motors to do. 


THE GENERAL INDUSTRIES COMPANY 
Elyria Ohio 








KIRKLAND Pioneer 


Dae me Ne 


No. 180 . . . Molded Bakelite socket with special lamp 
gripping features, 6/32 terminal screws and 4” insule- 

tion barrier; 2” less beehive lens in screw mounted 
chromium cap for uses requiring long distance and 
brilliant visibility from every angle; admirably suited for 
panels bearing heavy apparatus; excess area to control 
heat end permit easy lamp removal without tools, 
Underwriters Approved for 120 V. (S6 bulb). 


KIRKLAND HEAVY DUTY UNITS, standard since 
1931 on the pr ts of America's finest manufacturers. 
All units feature: single hole mounting, easy lamp 
removal from the front, screw terminals in husky sockets; 
longer threaded area for thicker panels; and most im- 
portant, Non-Tarn Lug to prevent the unit from turning 
in the mounting-hole. 


Distributed Nationally by 
GRAYBAR ELECTRIC 
COMPANY 





The H. R. KIRKLAND CO., Morristown, N. J. 
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FABRICATIONS 
: mo pone production / 


BAER vulcanized fibre 
and phenol fibre parts 
ere substantielly lower- 
ing manvfacturing and 
assembling costs in many phases of 
industry. Moreover, these precision com- 
ponents embody a high degree of accu- 
racy in machining, stamping, punching, 
sawing and drilling. 

BAER fibre fabrications find extensive use 
in vital werk requiring an insulation 
material light in weight, tough, resistant 
to electrical shock, corrosion, vibration, 
etc. Send for new Data Bulletin \24. 



























N.S. BAER COMPANY 


9-11 MONTGOMERY ST 


HILLSIDE, NEW JERSEY 








unsuitable, specialized units are suggested. These units 
consist of tubular cartridges with silver contacts on 
curved alloy struts which are held within a stainless 
steel tube under high, adjustable spring tension. As 
the outer shell expands on exposure to high temper- 
ature, pressure is exerted on the struts either to open 
or close the inner contacts as previously arranged. 
Response is rapid since the outer shell constitutes the 


| sensitive element and the general construction is par- 
| ticularly free from deleterious effects of vibration. Cur- 


rent rating is 10 amp. max. at 115 volt and 5 amp. max. 
at 230 volt. For dc. uses, an auxiliary capacitor is 
sometimes required. Depending upon specific type, 
weights run approximately 3 oz. With calibration 
point of 350 deg. F., the units respond in 1 to 2 sec. 
in a 2000 deg. F. flame, and the standard 1000-volt- 
breakdown and 3-megohm-at-500-volt dc. tests are met. 
Repeated exposure to temperature of 2000 deg. F 
will neither damage the units nor change the calibra- 
tion points. Styles are provided with two lead wires 
for independent circuit arrangements or with one lead 


wire and an internal ground for that type of wiring. 


SUPERVISING COMFORT HEAT 


THER detectors are designed to contro) tempera- 

ture in aircraft cabins and compartments and bear 
more of the semblance of residence type thermostats 
both in appearance and in the arrangements provided 
for adjusting the desired temperature. Aircraft vicis- 
situdes still apply, however, and construction is along 
suitably rugged lines. Available are proportioning 
types as well as those with snap action features. Use 


| of bearings is avoided and fine silver, contacts are 


equipped with capacitors to eliminate radio interference. 
In proportioning service, the throttling ranges are de- 
termined by an electromagnet which is made spe- 
cifically for the required control. Operating assemblies 
are spring suspended and completely enclosed with 
aluminum cases which can be readily grounded. Tem- 


| perature setting is by a rotating dial with visible indi- 


cation through a hole in the front cover. The setting 
dial can be provided with a key-operated adjusting 
screw or standard knurled knob. While Fahrenheit 
scales are standard, Centigrade scales can be ordered 
specially. With dimensions of 3% by 3% by 1%@% in., 
the device weighs 7 oz., has a standard range of 60 


| to 80 deg. F. Voltage is 24 dc. but others are available 





specially. Current, which is brought in through a 


_ standard AN connector, is rated at 0.5 amp.—24 volt 


de. Another type is arranged to serve the require- 
ments of cabins or spaces warmed by dual heaters. In 
it, two of the units just described are housed in a single 
cover with one adjustmen: screw for both elements. 
Weight is 14 oz. and size, 6 by 3% by 1%¢% in. 

Remote bulb type thermostats can be specified for 
proportioning control of liquid systems, air intake 
valves, etc. Generally similar to the cabin thermostats, 
these are actuated by a bulb and bellows assembly. 
Standard tubes have a length of 6 ft. but special lengths 
can be supplied when necessary. These units weigh 
1 Ib. 2 oz. and have a range from 0 to 320 deg. F in 
80 deg. steps. 

Where controlling thermostats or high-limit instru- 
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FORCE DESIRED 
ON COMMUTATOR 
WITH NEWBRUSH 


Instrument Specialties engineers have de- 
vised a simplified design procedure for 
determining the best brush spring to do a 
specific job; based upon only four brush- 
holder design details: 
1 — Inside diameter of brush holder. 
2— Working length of spring when 
assembled with a new brush. 
3 — Force desired on the commutator. 
4 — Allowance for brush wear. 
From these four details of your motor de- 
sign, I-S engineers will design the one best 
“Micro - processed” brush spring giving 
longest brush life consistent with easy 


assembly. 
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“Making Beryllium Copper “Spiking A Rumor” 


ment of micre-processing. copper. 


“Predicting Spring Performance 
of Beryllium Copper Wire & 
Strip” 

Why beryllium copper varies in 
hardening response and what to 
do about it. 
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Behave” The facts about the greatly in- 
The story behind the develop- creased supply of beryllium 


"Micro=-Processing’ Makes Possible 


this New Design Concept for 
Better 


The exceptional physical and electrical proper- 
ties of beryllium copper, when Micro-processed, 
enable the designer of brush springs to establish 
new values of performance without increasing the 


cost of the springs. 


Micro-processing eliminates all of the guesswork 
by controlling and directing the inherent proper- 
ties of beryllium copper 
to achieve desired new 
standards of perform- 


ance in service. 


Whether you are inter- 
ested in the actual de- 
sign of better brush 
springs, or desire, to 
improve the working efficiency of equipment and 
would like I-S to design your brush springs with 
you, contact us and compare on your own springs 
—for your own use — the decided difference that 


| 
Micro-processing makes. 


Samples take about a week; quantity deliveries 


are shipped in 4 to 6 weeks. 


INSTRUMENT SPECIALTIES CO., INC. 


DEPT. L., LETTLE FALLS, NEW JERSEY 


FIELD ENGINEERING OFFICES: BOSTON - CHICAGO - CLEVELAND - PHILADELPHIA - NEW YORK 
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It’s an old story to operating men 
that sparking is a forerunner of trou- 
ble. The deteriorating effects of spark- 
ing upon commutators—burned bars, 
pitting, and fiatting—are too numer- 
ous to mention, 


Unless correcfive measures are 
taken immediately, short brush life 
and a seriously damaged commutator 


are the inevitable result. 


Proper machine adjustment, planned 
maintenance, and selection of the right 
grade of Morganite brush are your 
best assurance of trouble-free service. 


Morganite engineers will be glad to 
assist with any problems pertaining to 
brush application and operation. 


MORGANITE BRUSH CO. 
LONG ISLAND CITY, N. Y. 


= 


MORGANITE 


BRUSHES 











ments are to be located in the air return system of 
cabin-type central heating plants, a special duct thermo- 
stat is available. 

This consists of a tubular element, a totally-enclosed 
tamper-proof switch, adjusting means and a mounting 
flange. An alloy rod in the temperature—sensitive 
element actuates the contact mechanism. Here again 
Fahrenheit scales are standard, although Centigrade 
can be obtained. Dimensions are 3% by 15¢ by 13% in, 
and the element is 3% in. long. The assembly weighs 
7 oz. and range available to 0 to 340 deg. F in 80 deg. 
steps with a differential of 2 deg. On non-inductive 
loads, the rating is 2 amp. at 24 volt dc. and connec- 
tions are made through a standard AN connector. For 
inductive loads, an arc suppressor is supplied. 


EAGLE EYE FOR RPM. 


ETERMINATION of the speed of rotated equip- 
ment is made possible to the engineer-designer 

by a number of new devices. One indicating generator, 
which has linear voltage—speed relations gives an out- 
put of 2 volt per 100 rpm. to an accuracy of 1 per cent 
and in either direction of rotation. Internal resistance 
is 230 ohm, and the rotor is designed to turn on less 





ELLOWS action finds utility in this form for actuation of 
controlled components in simple sequence relation with 
ascent and descent of the plane. 


than 34 0z.-in. of torque. Special styles for low speed 
operation have silver commutators and brushes instead 
of the copper ones used on the standard models. The 
permanent field is provided by alloy magnets. Diam- 
eter of the mounting ring is 2% and the aluminum 
housing is only 3% in. long. Weight is less than 
20 oz. for the entire assembly. 

A rotatable transformer is a motor-like device with 
high impedance phase windings and a single phase 
rotor. It is designed for continuous rotation and speeds 
up to 1800 rpm. Construction is along precision lines 
with particular attention given to lightness of weight. 
The rotor is of single phase, salient pole design, and 
the stator of 2-phase 2-pole type. Rotors are rated 
for conservative operation at 32 volt, 60 cycle as well 
as 110 volt, 400 cycle and the step-up ratio rotor to 
stator is 1.72. To avoid sparking and the possibility 
of loss of contact, brushes are of the dual type with 
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Pewee are many plastic molding jobs 
that practically any molder can han- 
dle. But there are others that offer some 
particular problem such as extra deep 
drawing, close tolerances, multiplicity of 
inserts, side cores, fine threading, or 
where some special technique must be 
used, 


While we handle all types of jobs from 
the simplest to the most complicated, it 
is on the really TOUGH jobs that we can 
demonstrate the full value of Imperial 
Engineering Service. 


BULLETIN K-200 — with 
its helpful comparative 
table on the character- 
istics of various compres- 
sion molded plastics and 
a brief picture story of 
how the Imperial mold- 
ing plant operates—may 
be of interest to you. 


Your request will bring a copy. 
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The parts shown above are typical 
specimens of specialized molding work 
for such organizations as: Teletype Corp., 
Dixie Cup Co., Bastian Blessing Co., Bell 
& Howell Co., Simpson Electric Co., 
Allis-Chalmers Mfg. Co., National Enam- 
elling & Stamping Co., Radio Speakers, 
Inc., The Imperial Brass Mfg. Co. 


And the views of our plant at the right 
present just a suggestion of the organiza- 
tion that has been built to handle 
TOUGH molding jobs. 


If you have molding: requirements 
that call for a broad background of en- 
gineering experience and the most mod- 
ern plant facilities we shall be pleased te 
work with you—subject of course to 
present day limitations imposed by our 
work for the armed forces. 


IMPERIAL MOLDED PRODUCTS CORP. 
2921 West Harrison St., Chicago 12, Ill. 


@ Our marked success in handling 
complicated parts requiring close 
tolerances, threading and inserts is 
largely the result of sound “know- 
how” engineering. 


@ Our mold makers are specialists 
in the plastic field and have devel- 
oped many advances in methods of 
mold construction. For example, 
you'll find that threads on Imperial 
parts are smoother—and harder. 
This is because threading dies are 
milled—not turned as is customary. 


@ Molding equipment includes 
compression presses of all practical 
sizes, both of the hand and semi- 
automatic types. Preforming and 
measuring machines are utilized for 
processing molding. powder. Infra- 


’ red and radio frequency preheating 


facilities are available. 


@ The. final operations on the 
molded part are completed in the 
finishing department. Trimmers take 
off the fins, and any other neces- 
sary operations are performed such 
as drilling and tapping of holes and 
inserts, etc. Polishers bring out the 
special lustre required on certain 
parts through the use of buffing 
wheels. Special machines are also 
utilized for polishing. 
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~COMMANDOS 


and 


TUNGSTEN 


.... have something in common! 


Alert, ready for instant action, taking 
tough assignments in their stride, bearing 
the brunt of aggressive force—that's the 
job of the Commandos . . . and the 
function of tungsten contacts. 


Heavy service loads at the flick of « 
control, unceasing operations day after 
day, high speed opening and closing. 
All come under the heading of specifica- 
tions. Intangibles, such as the elimina- 
tion of operation loss caused by film 
coatings adhering to contact surfaces, are 
taken for granted. 


That's why METROLOY contacts, can 

be depended upon for aggressive action 

in your future sales campaigns. Metroloy 

Company, 55 East Alpine Street, Newark, 
New Jersey. 














different vibration constants. This assures that one or 
the other will always be in contact. They are entirely 
enclosed for protection to the motor and dust-free 
operation. Shafts are mounted on precision ball bear- 
ings and operation is satisfactory from 60 deg. C to 
minus 50 and with relative humidity as high as 95 
per cent. Length over all is 2.92 in. while maximum 
outside diameter is 2.5. Gross weight is 10 oz. Sec- 
ondary voltage in maximum position on 32 volt supply 
is 56 volt, on 110 volt, is 193 volt. Current input at 
32 volt is 4.45 amp.; wattage, 1.8; power factor, 0.405. 
For 110 volt operation, current input is 7.7 amp.; 
wattage 1.53; and power factor 0.2. 

For a compact system of remote movement indica- 
tion from relatively low torque prime movers, many 
self-synchronous motors are used. One type is sug- 
gested for light remote control uses as well. Connected 
together and powered with a suitable source of alternat- 
ing current, these devices assume identical angular 
positions relative to the stators, and movement of one 
rotor by an outside force causes a corresponding move- 
ment in the other rotors. In one offering, as many as 
4 indicators can be connected to a single transmitter 
without serious impairment of accuracy. It is impos- 
sible for these units to lose their phase relationship 





Another use of bellows action in switch of this form takes its 
impulses from the hydraulic system of the aircraft. 


unless they are completely inoperative and accuracy is 
held to within plus or minus 0.75 deg. for a single 
indicator in the larger sizes. Smaller sizes are plus or 
minus 1 deg. As in some of the other units, these 
have dual brush design with different vibration con- 
stants and full enclosure. Of. the 4 general styles 
available, 3 are standard units for operation as either 
transmitters or indicators, while the fourth is a special 
transmitter for use with radio compass units. 

This and two of the others operate at 32 volt, 60 
cycle, and the other one at 47.5 volt, 400 cycle. All 
but the compass unit have two sets of mounting holes 
disposed on the shaft end and around the main circum- 
ference. The compass unit is provided with two shafts, 
one attached to the rotor and the other to part of the 
case. It can be mounted on both shafts in such a way 
that the stator can be rotated to introduce a second 
factor. Example: Introduction of the effect of wind 
drift on the radio compass indicator of a Link Trainer. 

One of these 60-cycle, 32-volt units requires a cur- 
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“They Cancel-Out’ a lot of Handicaps 


The phrase isn’t ours. It comes from the assembly lines . . . where new factors for speed, safety, simplicity, and 
lower cost are rated high. CLUTCH HEAD Screws “‘cancel-out’”’ the handicap of slow-down hesitation. The wide 
roomy clutch offers an easy bull’s-eye target for the ‘“‘greenest”’ operator, inviting speed born of confidence . . . the 
automatic entry of the Center Pivot Driver into dead center of the recess speeds and eases the drive home... 
and that same definite torque grip assures the operator there is no hazard of slippage. Then there is the CLUTCH 
HEAD Lock-On feature which nullifies the handicap of fumbling around hard-to-get-at spots by uniting screw and 
bit as a unit for easy one-handed reaching. In field maintenance, too, CLUTCH HEAD simplifies operations by solving 
hitherto accepted problems. Service men prefer this modern screw because it may be operated with the ordinary 
type screwdriver . . . even with a piece of flattened steel rod in an emergency. They know also that, where screws 
have to be sdnoeet, saved, and used again, the CLUTCH HEAD Lock-On feature obtainable with the Conter 1 Pivot 
Hand Driver ‘‘cancels-out’”’ the serious handicap of dropped and lost screws. 


Get personally acquainted with these many exclusive 
features. Send for assortment of CLUTCH HEAD Screws, 
sample Center Pivot Bit, and fully illustrated Brochure. 


CLUTCH HEAD Screws are con- ECONOMY is an impor- 
tributing importantly to iat tant feature of this Center 
many phases of the war effort. ~? —_ Pivot Assembler’s Bit. No 
They are available in Stand- “back-to-the-factory” 
ard and Thread-forming types shipment is necessary for 
for every purpose . . . produc- ue ' reconditioning. A brief 
tion backed by the extensive ; Pesos application of the end sur- 
resources of this Corporation - faceto a grinding wheel fully 
and by responsible Licensees. Sed ey restores original efficiency. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO CLEVELAND NEW YORK 
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Red lines illustrate how BALDOR Streamcooled Motors are kept 
COOL and CLEAN by forcing air over the entire exterior of 
motor frame, assuring efficient, constant, non-clogging ventilation. 


Where several types of motors 
are required, Baldor all-pur- 
pose, Streamcooled, totally-en- 
closed motors will do the job. 
Protected against: 


DIRT 

DUST 

FALLING OBJECTS 
DRIP-PROOF SPLASH-PROOF 


Ratings 2 to 20 H. P. 
Be sure you have BALDOR Bulletins on file 
BaLpor ELectric COMPANY 


GENERAL OFFICES: ST. LOUIS 
District Offices in Principal Cities 
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rent of 0.292 amp. and has an input volt-amp. rating 
at the motor terminals of 9.34. Wattage is 3.3. Its 
power factor is 0.353 and secondary voltage in maxi- 
mum position is 15. Connection is by lugs and dimen- 
sions are: Length overall—4.031 in., maximum OD— 
2.375. Peak torque is 1.56 in.-oz., temperature rise is 
27.7 deg. C, and time required for the indicating unit 
to come to rest at synchronous position after displace- 
ment of 180 deg. is 3 sec. Weight of the complete 
motor is 14.8 oz. 

The other standard 60-cycle, 32 volt motor takes 
0.139 amp. and has an input of 4.45 volt-amp.—1.80 
watt—and a power factor of 0.405. Secondary voltage 
in maximum position is 15 and connection is by lugs. 
Peak operating torque is 53 in.-oz., time of coming to 
rest, 4.6 sec. and temperature rise 27.4 deg. C. Length 
overall is 3.281 in., maximum outside diameter 2.375 
in. and the unit weighs 9.6 oz. 

In the 400-cycle, 47.5-volt style, current is 0.125 
amp. and input in volt-amp. 5.93, in watts, 1.95. Elec- 
trical connection is by lugs. In maximum position, 
the secondary voltage rates 21, while power factor is 
0.33. Peak torque is .78 in.-oz., time constant 8 sec. 
and temperature rise 3 deg. C. The 9.6 oz. motor is 
2.92 in. long by 2.5 in. O.D. 

In the compass type for 60-cycle, 32-volt operation, 
electrical and operating characteristics are the same as 
the second of the standard units except that connections 
are made by slip ring. Overall length is 3.843 in., 


| maximum OD 2.437 in. and weight 11.5 oz. 


Designed to mount directly on standard SAE and 


_AN square-flange aircraft engine outlets, a two-phase 


| radio interference. 


high-impedance permanent-magnet two-pole indicating 
generator is supplied for operation at speeds up to 
2500 rpm. It meets all standard aircraft adversities, 
delivers 40 volt-per-phase at 20 cps. and 1200 rpm. 
Wave form is approximately sinusoidal. It operates 
clockwise or counterclockwise without adjustment or 
change, and electrical connections are through standard 
AN plugs. Other tachometer driving and similar gen- 
erators are provided in three-phase low-impedance 
types as well. All are designed without brushes, com- 
mutators, or slip rings and, as a result, produce no 
Characteristics of the two phase 


| generator are 83 volt at 2500 rpm.; 480 ohm resistance 





per phase, weight, 44 0z., 47445 in. maximum length, 
51%» in. maximum height. 


HOW MUCH ICE? 


NE of the conditions which bears increasing im- 
portance under global operation of aircraft is 
the formation of ice on leading edges of wing and 
propeller airfoils. Where pulsating de-icer boots are 
incorporated in the design, it becomes particularly im- 
portant for the pilot to have an indication of the amount 
of ice existing before de-icing operation is begun. If 
ice has built up to a critical thickness before wing boots 
are pulsated, the material breaks free and is carried 
away by the slip stream. However, if this action is 
begun prematurely, the thin coating of ice merely crazes 
and establishes the foundation for a porous and flexible 
ice sheath which does not satisfactorily carry away. 
Consisting of a perforated metal disk sealed in an 
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ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Ask for design help. 
Item illustrated is a 
“special,”’ of which no 
samples are available. 








Your FELT Problem 


Is OUR Obligation 











You are cordially invited to draw on our comprehensive know]- 
edge of FELT, the material of a thousand uses. Complete data 
on the latest advances in FELT technology is yours without delay. 
If you use FELT on a specific application, very possibly we. can 
suggest a better FELT for the job — or a more economical FELT 
that can be as efficiently employed. If you are considering FELT 
to replace other critical materials, we can save you time — and 
costly duplicate experiment — by putting our finger on the FELT 
whose past performance recommends it for the part or project. 

As the most important FELT manufacturer, we are equipped 
to SOLVE FELT PROBLEMS —as well as supply FELT. Call 
us on any special FELT problem — or with the idea of improv- 
ing present procedure in your use of FELT. The obligation is 


always ours. 


General Offices: GLENVILLE, Conn. 
New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis; 
Les Angeles; S le; San Francisco; 











insulated plastic mounting plate, an ice sensing ele- 
ment is offered by one of the suppliers. It operates 
on capacitance principles with the dielectric effect of 
the ice changing the capacitance of the element. The 
condenser plate is completely insulated from plane and 
ice and the face of the element mounted flush with the 
surface of the leading edge of the wing or under the 
de-icer boot as desired. Electrical circuit involved is 
balanced to produce insensitivity to changes of tem- 
perature and humidity, and simplicity is gained by use 
of only two electronic tubes. 

Equipment is broken down into the ice sensing ele- 
ment, an amplifier, a power supply, and an indicating 
meter. Meter readings are instantaneous and continu- 





Special housing makes bellows switch capable of operation in 
explosive atmospheres or even under water. 


ous, and the unit is particularly useful for automatic 
control of the de-icer boot. When used in this way, 
it can start the de-icer system when \% in. or any other 
predetermined thickness of ice is disclosed. When 
mounted under the de-icer boot, a continuous reading 
is interrupted during approximately 3@ of the cycle in 
which the boot is inflated and thus a positive monitor- 
ing of de-icer operation is performed. 

To facilitate specification on wings with any curva- 
ture of leading edge, the sensitive element is of a 
thermoplastic material which-.softens at 200 deg. F 
A sheet of metal is bent to fit the curvature of the 
wing, and the heated plastic element pressed into the 
concave surface of the metal template. Coaxial cable, 
shielded cable, and AN connectors join various units. 

Indication of conditions detected by the various 
sensing elements described is performed by a myriad of 
different styles of indicating devices. A large propor- 
tion of these, forming a subject in themselves, are 
specialized forms of standard electric indicating meters. 
Many are conventional kinds of pilot lights including 
incandescent sources as well as fluorescent and phos- 
phorescent obscure-shutter forms. 

One of the offerings ties up the function of visual 
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What do you need in 
MOLDED CARBONS, 
GRAPHITES, METALS 
& COMPOSITIONS? 


Electrical Brushes and 
Contacts 


Bearings — Anodes 
Electrodes 


Powder Metallurgy 
Components 
Welding Rods — Pipe 
Brazing Blocks 
Packing, Piston, and Seal 
Rings 
Rheostat Plates and Discs 


Carbon Discs for 
Regulators, etc. 
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MOLDED METAL POWDER AND CARBON PRODUCTS 







LINE - SLIDE 


...cheap...dependable...adaptable 


From radio equipment to toys (post war, of course), from instruments to all sorts of 
electrical appliances, Stackpole Switches afford a broad engineering selection. Units are 
compact, dependable, low in price, and are subject to countless adaptations to meet the 
specific requirements of quantity users. 

Standard types include line, slide, and rotary-action styles; 3-position types; and 1-, 
2-, 3-, and 4-pole switches with or without spring return, detent, covers, and other 
optional features. Nine or more possible uses for Stackpole Switches on a single table 
model radio offer convincing evidence of the scope and 


versatility of the line. Write for catalog. 


New! Electronic Components Catalog on Request > 


In addition to complete details on Stackpole Switches, Fixed and 
Variable Resistors, and Iron Cores, this new 36-page catalog contains 
much helpful data for purchasing agents, engineers, and production 
managers. Write for your copy today. 


STACKPOLE CARBON CO., ST. MARYS, PA. 















































MEETING ALL 
SPECIFICATIONS 


OUR ENGINEERS ARE 
ALWAYS AVAILABLE TO 
GIVE PROMPT SERVICE 


_ WRITE TO: 
HERCULES ELECTRIC & MFG. CO.'"< 


ee » MANUFACTURERS. OF THE PRECISION WELDER WITH THE " 
" x STREAMLINED ARC Pe 
FCUIE7 2416 ATLANTIC AVENUE . E 2eke) Gia. ian, bam i rculés 
















annunciator with that of control relay. In its nor 
position, it exhibits a black shutter which becomes r 
when operated. Its contact pile-up, which can consi 
of several springs, is controlled by an armature lev 
When coil circuits are controlled by fire and ot 
alarms, the armature is operated to close what may § 
an audible or visual alarm and change the relay fa 
to a warning red for exact location of the trouble 
Overall dimensions are 154% by 1% by 4 in. and mou 
ing is by 6 clearance holes in the front escutcheon pl 
for 6-32 screws, although other arrangements can be 
provided. Weight is 6 oz. Coils can be supplied for 
voltages up to 220 ac. or de. and a wide range of com 
tact arrangements is available. Usually these consist 
of SP, ST, NO for operation of one alarm circuit, ut 
additional combinations can be used to make the relayf 
electrically locking or to operate other associated cit 
cuits. Instead of the red coloring for the emergency 
shutter face, phosphorescent, luminescent or fluorescent 
paints can be specified, or a pilot light can be inserted 
in place of the shutter without interference with relay 
action in any way. 





LIGHT, PLASTIC DATA PLATES 


























Substitute for brass and aluminum markers. Both 
weight and expense are reduced by specification of 
plastic dials of this type 
which have been accepted 
and authorized by USAAF, 
Lettering and face designs 
are made to individual] ¢ 
specifications. Types in the} ¢ 

th 









illustration are (A) dial as- 
sembly for fuel transfer 
valve. It is similar to AAF] % 
drawing No. ACO740Z8. 
Unit (B) is a fuel cock con- 
trol dial per drawing No. 
ACO70514. Dials are avail-| w 
able separately or as part] p 
of completed assemblies as 





desired. Aircraft Specialties ot 

Co., 601 S. Anderson St, 

Los Angeles 23, Calif. in 
UNBONDED RUBBER SPRINGS ‘ 


Sustain axial, radial, conical, and torque loads. As. (Md 
sembled by a new process involving the high speed 
forcing of rubber between two pieces of metal, this new 
rubber mounting eliminates any uncertainties in the 
mechanical bonding of rubber to metal. Held in posi- 
tion by the metal, the live rubber, striving to regain its 
original shape, creates all the pressure necessary for 
long-life assembly. Present points of possible specifica- 
tion include gun sights, searchlight generators, anti- 
aircraft recoil mechanisms, and vibration reduction in 
military tank engines. For the future, uses are fore- 
seen in automobiles, airplane propeller shafts, engine 
mounting, brake gear, turbines, conveyors, washing 
machines, printing machinery, and packaging machines, 
as well as many others. General Tire & Rubber Co, 


Akrori::Qhio. Ix. 
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1. KNURLING — Clean-cut knurling of outer edge shows 
Possibility of fine machining, a property possessed by many 
different grades-of PANELYTE. 


2. SPINNING — Shoulder of this part turned on tube. 
% Washers punched ond then spun or swedged to core. 


off 2 
he # & i 3. LATHE TURNING — Irregularity of shape is no ob- 
Oo ane e stacle with PANELYTE. Parts are lathe turned to exact 


specifications. 


~~ 





i i ili , GROOVING — G rface milled, 
the Sfructural Plastic, and its adaptability to the unusual or 4. ¢ y+ spool Srecen et sine $0 see cartons oiled, 


“difficult'’ application is evident in the random selection of parts end curved contour on face. 


a 1 block demon- 
‘| shown above. If sheets were not thoroughly bonded and the Boge og of Seeanhite Gesnen end. totiene printed or 


4 engraved on PANELYTE. 
1, | structure homogeneous, fine cutting and close tolerance work 
: 6. MILLING — Fiat bed milling and drilling assure excep- 
il-]| would be impossible. PANELYTE is manufactured in Sheets, Reneely foee CeRey i ae ee oe oe 
esign. 


Rods, Tubes, Molded Forms and Fabricated Parts; paper, fabric, 7, SUAAGINED <= Fer qrectar casnvity thick! Chet suauteed te 
standard punched parts, PANELYTE die parts are shaved to 
glass fibre, and asbestos base types. obtain essential smooth edges. 


i H ; H 8. DIE PUNCHING — Straight die punching is used in the 
Our Engineering Staff will work with you on any problem rapid, economical production of countless PANELYTE elec- 


involving the use of structural laminated resinous plastics. — 


Pa 
lcs PRODUCTION OF SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


Sales Offices: Atlanta, Boston, Chicago, Dallas, Denver, Detroit, 
Kansas City, Los Angeles, Montreal, New Orleans, St. Louis, 


St. Paul San Francisco, Seattle, Syracuse, Toronto, Trenton, Vancouver 


ixperienced and reliable Fabricators in Industrial Centers from coast-to-coast 
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Fifth in a series of plastics applications RQQWW WW .., FD>»é=éww’y,]_1000 3s, 10110 apd... 60 


“POWER PLANT” OF A 





HEARING AID 






A liquid type hearing aid bat- 
tery, which can be pocketed 
like a package of cigarettes, is 
made possible by a light-weight 
acid-resistant plastic. 

This leak-proof case for a 2 cell, lead acid, four volt 
battery is an excellent example of advantages which 
plastics bring to new or already-in-use products. The 
lighter- liquid type battery replaces dry-cells and is more 
economical to use. Through its polystyrene case the 
user can see at a glance when battery needs refilling. 

Molded at Aico, this part is typical of the success 
which can be achieved in designing and engineering intri- 
cate parts through skills gained in 27 years of experience. 


7 parts 
vices (D) 
molds of 


harge? jecti ed in 

DESICN REQUIREMENTS tas inion mie 7 

j (B), top cover (C), 2 _ 1g 
“4 oon mt is design deman we 

awh e to extremely close toleran 

— the was assembl 

ew 


RICAL 
ICAL & _ resistance to 
jn weg 1 essential requ 


ing properties Were al 


D 
ES REQUIRET 

pander h dielectric 
jrements for 


ene molding conern 
gravity of 1.06, 

o acids and alkalis, 
1 insulating gust 
it 

js ideally suited to the rap’ 


. ications 
be lastics applica 
Je of Aico's <a oe of cards 1 to 5. 


o-date fi additional co) 


_ Write us for 


PRECISION 
MOLDING 


AMERICAN INSULATOR CORPORATION, New Freedom, Pa. 











PUBLISHING GOES TO WAR 


Compact and light weight, special printing shops co 
stitute an important part of our modern motorized a 
units. Equipped to turn out propaganda leaflets as w 
as maps and charts, these portable plants comprise 
number of trucks and trailers operating as a train 
including all the equipment necessary for self-sustain 
operation. 

Many of the trailers are air conditioned for prop 
operation of equipment, and electricity plays an in 
portant part in temperature control of photographi 
developing tanks and refrigeration for perishable d 
veloping materials. 

Power generators and filtration equipment for su 
ply of pure water are included, and vehicles are inte 
connected by their own telephone systems. In 
larger types, the trains carry as many as 10 motoriz 
units with 4 printing presses and a complete setup f 
making of layouts, processing photographs, and pr 
ducing plates. One of the mobile printing presses f 
lows the design of standard units with the exception 
inclusion of a large number of aluminum parts in pla 
of steel. It handles stock in sheets as large as 20 
22 in. and runs them off at a 5000-per-hour clip. 

In combat, mapping information is gathered b 
camera planes for combination with data from old ma 
and other topographic sources. Assembled in aeri 
mosaics, these photographs are used as source materi 
for cartographers who draw up the finished maj 
Within a few minutes finished, printed maps in 4 q 
more colors are supplied to the advancing troops. 








ELECTRONIC FUNDAMENTALS 


Growing out of a number of addresses given to gathet 
ings of engineers and business men, a new book, title 
“A Primer of Electronics” and sponsored by Don } 
Caverly, commercial engineer, Sylvania Electric Prod 
ucts Inc., has been published by McGraw-Hill Bo 
Co. This volume may be particularly useful for pr 
viding a working background of electronic principl 
to those members of an engineering organization wh 
are not, themselves, engineers. Mr. Caverly has co 
bined the materials of his talks with the answers to 
number of questions which were repeatedly asked 4 
such gatherings. 

Although much has been said and written on id 
subject of electronics, there remains a huge appetite 
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Let Us Show You How to Speed-up and Improve 








the Cleaning of Your Products 
: . . . how to reduce your cleaning costs prior to finishing, enameling or 
Cur plating; how to use to your advantage the newer, advanced cleaning meth- 
7 ods and compounds for improved, speeded up production. MAC DERMID 
Cleaning INCORPORATED has long been recognized as the most advanced source 
of information in the metal cleaning field. As specialists in the manufac- 
Pnobleme ture of individually formulated compounds for specific cleaning problems 
ib they have introduced many of the basic formulae that are now standard 
ail 4 cleaning procedures such as the ANODEX Reverse Current PROCESS for 
1eTi og electro-cleaning ferrous metals . . . ANODEX, METEX and METALEX 
teri ° compounds are now available for practically every type of metal or 
maj CU0OV70WU cleaning process used in modern production. 
4 
; Have a MAC DERMID INCORPORATED Service Engineer show you the new, 
post war compound that has been developed especially for your product. 
You'll find him located at any of the addresses listed beneath the signature. 
~~ Compounds and Equipment for Cleaning, Plating and Finishing 
i 
n j 
rod 
Boo 
pra 
‘ipl 
ys INCORPORATED 
co 
’ WATERBURY 88, CONNECTICUT 
d 4 nar 
WRITE ONE OF THESE SERVICE ORGANIZATIONS FOR FREE DEMONSTRATION 
t NEW YORK DETROIT CHICAGO LOS ANGELES CLEVELAND ST. LOUIS TORONTO—CAN, 
d Udylite Corp. Udylite Corp. Udylite Corp. Nobs Chemical Ce. Udylite Corp. LaSake, Clark Industriel 
e (L. 1. City) Wagner Bro. Geo. A. Stutz Mfg. Co. i McGeon Chem. Co , incorporated Supplies Co. 
RIN 
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use CHROMALOX 


ELECTRIC HEATING UNITS 





HEATING A 
REVOLVING ROLL 


Mount one or more 
heaters inside the roll. 














strip 


Provide commutator rings con- 
nected to strip heaters. 


Brushes wired to the power 
supply, contact the commutator 
rings. 





 CHROMALOX STRIP HEATER 
_ COMMUTATOR 






























HEATING 
MOVING PLATENS 


Drill and ream holes in platen 
for sliding fit of Chromalox cart- 
ridge heaters. 

Use as many heaters as job 
requires. 

Connect terminals to bus bars, 
and protect them with a simple 
cover. 

Control temperature with ther- 
mostat bulb inserted in each 
platen. 

Power .is supplied by flexible 
cable, permitting movement of 
platens. 


With Chromalox elec- 
tric heating units, it is 
practically as easy to heat 
@ moving part as a sta- 
tionary part. 

” oe. sh 5 Any temperature up to 
74 1000 deg. F. may be 
obtained. 

Temperature is main- 
tained with accurate uni- 
formity. 








Tell us your problem, illustrating it with rough pencil sketch. 
For general data on electric heat, consult the Chromalox 
Catalog. On request. 


EDWIN L. WIEGAND COMPANY 


7530 Thomas Blvd., PITTSBURGH 8, PA. 
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additional information today largely because the cus- 
tomary channels of disseminating information to the 
public are congested and space is scarce. The pub- 
lisher describes the author as one of the few men he 
has been able to find who has both technical training 
and experience as well as the ability to stick to simple 
language. In this volume, he begins with the funda- 
mentals and casually progresses through an exposition 
of electronics, electric current, and early explorations of 
the subject. Simple line drawings accompany the text. 


ENGINEER’S CREED, ACCORDING TO ECPD 


During the eleventh annual meeting of the Engineers’ 
Council for Professional Development in New York, 
the committee on principles of engineering ethics rec- 
ommended and found approval for the following state- 
ment of the faith of an engineer: 

“T am an engineer. In my profession I take deep 
pride, but without vainglory ; to it I owe solemn obliga- 
tions that I am eager to fulfill. 

“As an engineer, I will participate in none but honest 
enterprise. To him that has engaged my services, as 
employer or client, I will give the utmost of perform- 
ance and fidelity. 

“When needed, my skill and knowledge shall be 
given without reservation for the public good. From 
special capacity springs the obligation to use it well 
in the service of humanity; and I accept the challenge 
that this implies. 

“Jealous of the high repute of my calling, I will strive 
to protect the interests and the good name of any engi- 
neer that I know to be deserving; but I will not shrink, 
should duty dictate, from‘disclosing the truth regarding 
anyone that, by unscrupulous act, has shown himself 
unworthy of the profession. 

“Since the Age of Stone, human progress has been 
conditioned by the genius of my professional forebears. 
By them have been rendered usable to mankind Na- 
ture’s vast resources of material and energy. By them 
have been vitalized and turned to practical account the 
principles of science and the revelations of technology. 
Except for this heritage of accumulated experience, my 





MEETINGS AHEAD 


Feb. 28-March 3. American Society for Testing 
Materials. Spring Meeting and Committee Week. Cin- 
cinnati, Ohio. Robert J. Painter, assistant to the secretary, 
260 South Broad St., Philadelphia, Pa. 


April 2-5. American Ceramic Society. Pittsburgh, 
Pa. Ross C. Purdy, general secretary, 2525 North High 
St., Columbus, Ohio. 


April 3-5. American Society of Mechanical Engi- 
neers. Spring Meeting. Birmingham, Ala. C. E. Davies, 
secretary, 29 West 39th St., New York 18, N. Y. 


April 12-15. Electrochemical Society. Spring Meet- 
ing. Milwaukee, Wis. P. Deren, general chairman, Pabst 
Brewing Co., Milwaukee, Wis. 


April 17-19. Society of Motion Picture Engineers. 
New York, N. Y. Harry Smith, Jr., executive secretary, 
Hotel Pennsylvania, New York, N. Y. 


April 24-29. National Electrical Manufacturers As- 
sociation. Spring Meeting. Chicago, Ill. W. J. Donald, 
managing director, 155 East 44th St., New York, N. Y. 











ELECTRICAL MANUFACTURING 











The invention of Jabor-saving i war, contributin a skill and ex 
the development of i _ gequiring invaluable knowledge of new 
and processes 





The records of the past prove that there are no 
Emerson-Electric motors. Victory will 
«ready to meet the challenge 


omfort . 
c rt a more efficient motors, to 


industries- 
power the 0 


Today Emerson Ee io making news by de- THE EMERSON ELECT : NG CO. 
voting ts 53 years of precision craftsmanship to . saint LOUIS 3. MO- 


the creation and production of vital weapons of . Chicage © Da © Las Angeles * Davenport 


MERSON ELECTRIC 





FEBRUARY 1944" 
















when you use 


DRAKE 


SOLDERING 
IRONS AND 


Meking connections 
cight—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That's one reason they 
are so popular with 
fast-preducing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 


An Iron for Every Purpose 






an A-1-A or better 
priority rating. Write 
now for Illustrated 
Folder. 


DRAKE ELECTRIC WORKS, INC. 
3056 LINCOLN AVENUE, CHICAGO, ILL. 








PRECISION 
GRINDING... 


Another Power-Task 
of EMC “Custom-Built” 


Electric Motors 





Grinders, po hendest working tools i mene plenty, A an 
important role in almost every metal product made today. 
EMC fractional H.P. motors are specially engineered for 
many of these vital tools, providing a “handful” of tremendous 

, compact, lightweight, tough and sturdy, easily meeting 
industry's demand for long, hard, efficient service. 


When you need fractional motor-power, (up to 1/15 H.P.) 
built to precise accuracies of design and efficiency, remember 
the wealth of skill and experience 

for your needs at EMC. 


ELECTRIC MOTOR 


CORPORATION 
1204 State Street, Racine, Wisconsin 
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efforts would be feeble. I dedicate myself to the dis- 
semination of engineering knowledge, and, especially, 
to the instruction of younger members of my profession 
in all its arts and traditions. 

“To my fellows I pledge, in the same full measure ] 
ask of them, integrity and fair dealing, tolerance and 
respect, and devotion to the standards and the dignity 
of our profession; with the consciousness, always, that 
our special expertness carries with it the obligation to 
serve the public and humanity with complete sincerity.” 


POSTWAR SIGNPOSTS 


Plant and facilities at the giant Willow Run installa- 
tion of Defense Plant Corp. will probably be purchased 
by Ford Motor Co. after the war for building of 
multi-engine cargo and passenger planes of a new 
design. Henry Ford, president, has indicated the in- 
tention of the company to take up the first option on 
the $60,000,000 plant. 


Newest development in the predicted combination of 
automobile and airplane for postwar transportation 
is that recently announced by Cornelius Aircraft Corp., 
Dayton, Ohio. Features of the design include forward- 
sweeping wings, rotation members which provide means 
for varying angle of incidence of the wings, and elimi- 
nation of the empennage. Elevator, fin, and rudder 
are combined with the wing structure. The craft has 
been already successfully test flown. One of the ideas 
in connection with the adaptation of this type vehicle 
to interchangeable land-air operation is the possibility 
of establishing a widespread service organization 
through whose channels wings and propellers could be 
rented for rapid attachment to the basic vehicle. Under 
these conditions, a motorist could intersperse flights 
and drives during a single trip without the necessity 
of transporting the flight members of the vehicle while 
he was not in the air. 


A survey undertaken by Fact Finders Associates, 
Inc. indicates that electric refrigerators are the most 
wanted of all household appliances. Workers to the 
total of 819 were questioned in 9 widely separated | 
cities, and the results showed 213 in the market for 
electric refrigerators, 197 for electric washers, 173 for 
radios, 157 for vacuum cleaners, 107 for gas stoves, 
90 for toasters, and 76 for electric stoves. All of these 
planned on paying cash for their purchases. 


Development of both old and new markets for the 
porcelain enamel industry are being planned for the 
time when facilities are released from present war pro- 
While some of the companies in the field are 
still manufacturing their basic product, many have been 
converted to divergent fields and their facilities will 
need to be completeiy rebuilt. Member companies in 
the porcelain enamel institute, Washington, D. C., have 
established a special committee consisting of five divi- 
sions: Market research, market development, materials 
improvement, process development, and factory opera- 
tion. One report which has been made indicates the 
possibility of a market in the 7 years after the war, 
twice as great as that of the past 7 years. Specific 
figures include 26,860,000 refrigerators, 19,815,000 
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CONTINUING LEADERSHIP 
... through the war and beyond! 


The start of the new year finds instrument head- 
quarters still busy at it in the final drive for 
victory. Dependable WESTON instruments, in all 
familiar types, continue flowing in unprece- 
dented quantities to every battle front. In new 
types, too; for ali during this period of stress 
WESTON development laboratories also have 
led the way .. . continually meeting the new 


measurement problems of this mechanized war. 
Thus when instrument priorities are relaxed, 
WESTONS will continue as industry’s standards 
for all measurement needs. For, new measure- 
ment tools as well as old will be available in their 
most trustworthy form... here at instrument 
headquarters. Weston Electrical Instrument 
Corp., 582 Frelinghuysen Ave., Newark 5, N. J. 


Se 


FOR OVER 55 YEARS LEADERS IN ELECTRICAL MEASURING INSTROEMENTS 
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PLASTICS 


+oeare on every 
fighting front 


In Radar, 
Communications 
equipment 


Tanks, Jeeps and 
other Ordnance 


Submarines, Ships 
and Landing Craft 


Transport, Fighter 
and Bomber Planes 


You will find calibrated 
dial faces printed as well 
as screened, plain and flu- 
orescent, for top lighting 
and back lighting, flat and 
formed to shape, laminated 
and unlaminated . . . and 
name plates for all types 
of apparatus...and crystals 
(transparent windows) 
over dials. ..and maps 
printed on transparent 
plastic . . . templates and 
protractors for plotting 
--.and computers to help 
our navigators and bom- 
bardiers to get them there 
and bring them back... 
and hundreds of other 
special parts flat, formed 
and molded. 


Our experience in pro- 
ducing these precision 
parts in plastic is available 
to you too. Write for our 
Booklet No. 2B. It will 
give you a better under- 
standing of how and why 
we can work with you on 
your War... and your Post- 
War... requirements. 











washing machines, and 21,652,000 ranges. The indus- 
try is anticipating resumption of production for some 
time in 1944 with a record breaking year to follow, 
The institute represents 53 manufacturers and sup- 
pliers of porcelain finishes and materials. 


Asserting that less than one home in 10,000 has been 
constructed with a view to proper operation of radio 
receivers, one of the radio companies has undertaken 
the project of education of builders and architects. As 
frequency modulation radio and television become more 
generally used, problems of malfunction between the 
electronic apparatus and the building will’ get more 
serious. With proper instruction, architects and build 
ers will be able to produce more salable and more 
usable homes in the postwar future. 


Less cost and more widespread use for electric energy 
was envisioned during the ASME December meeting 
in New York. It was pointed out that lifting of war 
time secrecy will reveal the arrival of the gas turbine 
which will pave the way to use of higher temperatures 
and achievement of higher efficiencies in postwar power 
generation. 


Public education about the advantages of better light 
are in the works for the National Better Light-Better 
Sight Bureau. Home lighting, planning, and commer- 
cial and industrial lighting committees have been ap- 
pointed to further knowledge on the relationship of 
light and sight in the postwar period. 


TELEVISION FOR $200 


Deveiopment of a satisfactory home television re- 
ceiver priced in the vicinity of $200 has been indicated 
as the key to further gains in the television art. Pos- 
sibilities of the industry reaching a billion dollar status 
within 10 years after its full commercialization was 
brought out at a joint meeting of American Television 
Society and the Advertising Club of New York. The 
speaker, Thomas F. Joyce, manager of radio, phono- 
graph and television department, Radio Corp. of Amer- 
ica, expressed his belief that such a receiver would be 
possible, based on 1940 labor and material costs and 
exclusive of excise taxes. 


Figures from the government Bureau of the Census 
disclose an increasing proportion of total output of 
lamps and bulbs to be in the fluorescent category. 
For the third quarter of 1943, productiort of fluorescent 
units totalled $4,913,000 as against $25,433,000 for all 


types of incandescent and glow discharge bulbs. 


When producers of laminated plastics began to go 
into the aircraft field with their product as a replace- 
ment for aluminum, a survey of the industry disclosed 
that no single company or group of companies was 
equipped or qualified to produce information required 
on grades of their products under such conditions. 


They, therefore, chose to organize and finance a test 





5S? no © 


G. FELSENTHAL & SONS 


Manutacturers Since 1899 
4106 W. GRAND AVENUE e CHICAGO 


program at a suitable college or university rather than 
the alternatives of using commercial testing laboratories 
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T-4% 


VY-watt 


T-2 


| 1/25-watt 


These are the lamps usually used for building-in 
to small devices. Cised in home appliances, dial 
or jewel lights, voltage testers and indicators, of- 
fice machine signals, push button stations, wall- 
switch locators, blown fuse indicators and instru- 
ment panel indicators. 


Used as night lights 
in the home, in test 
instruments, electric 
fence controllers, ex- 
posed or partly ex- 
posed panel indica- 
tors, etc. 


Used as exit lights, indi- 
cators in industrial 
pronee, alarms, test 
amps, flashing beacons, 
polarity indicators and 
call signals. 


FEBRUARY 1944 


See how G-E Neon Glow Lamps can help you 
design a better, more salable product! 


OW can you give your post-war ap- 

pliances greater consumer ‘appeal? 
G-E Neon Glow Lamps may be able to 
help you. Use of the tiny 1/4 watt and 
1/25 watt G-E Neon Glow lamps as in- 
dicators can add greatly to the useful- 
ness and convenience of electric ranges, 
toasters, waffle irons, electric irons, and 
dozens of office and industrial appli- 
ances. 
Examine these unique characteristics of 
G-E Neon Glow Lamps: 


1. Distinctive orange red glow—needs 
no cover glass. 


2. Dependable long life—rated at 3000 
hours. 


3. Very low current consumption. 

4. Variety of sizes and wattages. 

5. High resistance to vibration and shock. 
6. Usable on AC or DC. 


7. Work on regular 105-125 volt cir- 
cuits without step-down transformers. 


8. Practically no heat. 


Why not investigate the possible uses of 
G-E Neon Glow Lamps on your appli- 
ances? Write the address below. 


NELA SPECIALTY DIVISION, LAMP DEPARTMENT 


GENERAL ‘ 


y — * 


x 


AG 


2 


) ELECTRIC | 


410 Lighth St., Hoboken, [Ve 





Wiiiitile Now... 


NEW, Illustrated Catalog 


describing Sta-W arm electrically heated 
tanks, kettles, pots, hose, valves and 
accessories for heating, conveying, dis- 
pensing or pouring melted waxes, resins, 


solder, glue or compounds. 


Also Available .. . 


“Data Sheet,” handy, complete inquiry 
form for specifying to Sta- Warm your 
esséntial requirements for heating equip- 


ment you need for a particular job. 


BRING YOUR FILES UP-TO-DATE 
INQUIRE TODAY FOR BOTH THE 
CATALOG AND THE DATA SHEET 


NO OBLIGATION 


STA-WARM 
ELECTRIC CO. 


565 N. CHESTXUT ST. 
RAVENNA, OHIO 


mplete Equipment for 


ing, Pouring, Conveying Compounds 





or facilities of any one producer. Result of this was a 
research-test center currently operating at Johns Hop- 
kins University, Baltimore, Md., and giving indication 
of being a permanent institution. Thus data from re- 
search on postwar laminate specification points can be 
made available to the engineer-designer. 


Within American Standards Association, election of 
officers for 1944 makes Henry B. Bryans president. 
Re-elected were vice president George S. Case, chair- 
man, Lamson & Sessions Co.; standards council chair- 
man H. §. Osborne, chief engineer, American Tele- 
phone & Telegraph Co.; and standards council vice 
chairman E. C. Crittenden, assistant director, Na- 
tional Bureau. of Standards. 


ABOUT PEOPLE YOU KNOW 


In the place of W. H. Pearce, K. L. Maier is chief | 
product engineer, Brown Instrument Co. Div., Minne- 
apolis Honeywell Regulator Co., Philadelphia, Pa. 


National Association af Manufacturers elects new | 
president, Robert M. Gaylord, president of Ingersoll 
Milling Machine Co., Rockford, Ill. 


Society of the Chemical Industry’s Perkin Medal 
goes to Gaston F. DuBois, vice president, Monsanto 
Chemical Co., St. Louis, Mo. for outstanding work in 
applied chemistry. 


From design engineer at Haskell-Dawes Machines 
Co., Philadelphia, Pa., William Dewhirst steps up to 
chief engineer. 


Recently chief of Navy procurement, Frank M. Fol- 
som is elected vice president of Radio Corp. of America. 
He will be in charge of RCA Victor, the company’s 
manufacturing division at Camden, N. J., and will sup- 
plant George K. Throckmorton, resigning for reasons 
of health but retaining a status of consultant. 


. From chief engineer, Heil Co., Milwaukee, Wis., 
H. C. Frentzel moves to works manager. 


In the battery division, Electric Auto-Lite Co., To- 
ledo, Ohio, J. Arthur Minch is made vice president in 
charge of operations. 


E. T. Moody, production engineer, Agfa Ansco 
Div., General Aniline & Film Corp. at Binghamton, 
N. Y., becomes administrative assistant to production 
manager on specialized instruments. 


Design engineer L. Ferenci is no longer connected 
with the American Machine & Foundry Co., Brooklyn, 
N. Y. A. J. Schmidt is mechanical engineer there. 


Chief engineer Noel Urquhart of Control Instru- 
ment Co., Brooklyn, N. Y., is now vice president. 


Institute of the Aeronautical Sciences elects to presi- 
dency Major Reuben H. Fleet, San Diego, Calif. He 
succeeds to that office’Dr. Hugh L. Dryden, national 
Bureau of Standards. 


Pontiac Motor Co., Pontiac, Mich., makes B. E. 
Starr manager of the aircraft torpedo plant. 


David T. Siegel joins the board of trustees of IIh- 
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ollaborating closely with the engineer- 
ng staffs of manufacturers engaged in 
producing for America’s military re- 
huirements, this organization has spe- 
alized in the redesign of products and 
parts to assure maximum benefits 





available to serve post-war industry in 
similar degree; assisting in product bet- 
terment, in reducing assembly time, in 
lowering cost of manufacture .. . in the 
most practical application of plastics to 
products old or new. The molded plastic 


hrough the use of plastic materials and THE SYMBOL OF assemblies described below illustrate 
plastic molding. Our engineering expe- 
ence and molding facilities will be 


ENGINEERING EXPERIENCE 
AND MOLDING SKILL 


some of our precision molding and as- 
sembly services. 











EXEMPLIFYING FUNCTIONAL DESIGN IN PLASTICS 


OLDED PLASTIC ROTORS above are made in one-piece with 
22 rings and 3 rings respectively. Bi-metal rings are precisely 
paced and transfer-molded in a material selected by our re- 
arch engineers to provide balanced physical and electrical 


CONTROL PULLEYS . . . molded complete 
ith ball-bearings to eliminate the need 
or metal bushings. This avoids variations 
at may occur when bearings must be 
tted to bushings and saves assembly 
ime. Mold finish of groove is smoother 

and harder than machinad surfaces, which 

serves to prolong cable life. Pulleys are 
olded from a phenolic compound, 

reinforced by macerated fabric for cy 

greater durability. 
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LDER FILE, containing more complete 
information on our plastics designing and molding services. 


iC MANUFACTURERS 


INCORPORATED “™ 


INJECTION AND TRANSFER MOLDING 
STAMFORD, CONNECTICUT 


properties. Permanent alignment is assured through one-piece 
construction, with consequent elimination of assembly and serv- 
ice problems. Our molded finish is more moisture-resistant than 
a machined surface with consequent reduction in power loss. 


MOLDED CONNECTOR PANEL ASSEMBLIES 
As suppliers of molded plastic parts to 
the aircraft industry, one of our services 
is the manufacture of connector panels, 
molded and assembled complete with 
hardware. These are delivered cut to de- 
sired lengths and ready for use. Assem- 
bly time is saved. Loss from scrap is 
avoided. The assemblies are available in 
ee 2 types: NAS 17 and NAS 18. 
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WANTED 


@ Small Stampings- 

© Special Terminals- 

© Soldering Lugs- 

e Precision Washers 
up to 5/8’ o. d. 


Manufactured to Your Specifications 





















Large Tool Room Facilities 
plus 20 Years Experience insure 


HIGH GRADE STAMPINGS 
QUICK DELIVERIES 
on Medium and Large Quantities 











DIEBEL DIE & MFG. CO. 


3662 N. Lincoln Ave., Chicago 13 
Phone: WELlington 4202 











Are clouds hanging over your production line because you 


are NOT using Solenoids to speed up hand operations, elimi- 
nate complicated gears and clutches? Write us regarding 
any problem where you think solenoids or other electrical 
devices would help. We specialize in the smaller sizes. 


wh, ‘ 


105 PASADENA AVENUE 
SOUTH PASADENA, CALIFORNIA 
Electrical Products 


FIRST 


because they 


| -chines Corp., Endicott, N. Y., now supervises ele 








nois Institute of Technology. Founder and preside 
of Ohmite Mfg. Co., Chicago, Ill., Mr. Siegel acco 
panies to membership Whipple Jacobs, president 
Belden Mfg. Co., Chicago, III. 





Manager of the crystal division of North Amerig 
Phillips Co., Dobbs Ferry, N. Y., is former chief engi 
neer A. A, Leonard. ' 






James V. Martz, previously in the electrical coy 
struction department of International Business M; 







trical engineering there while J. L. Wagner moves 
from engineer in the electrical laboratories to manage 





Product engineer G. N. Hanson in the reseg rel 
laboratory of the Sperry Gyroscope Co., Garden G@ 
N. Y., is now director of product development. 









New engineer in charge of research at Turner Cy 
Cedar Rapids, Iowa is Rollin H. Mayer, forme 
associate radio engineer in the Navy radio and soun 
laboratory, Los Angeles, Calif. 


A. T. Newell of Kenyon Instrument Co., Hunting 
ton Station, N. Y., goes from executive vice presid 
to the post of president. 





From Van Norman Co., where he was chief engi 
neer, Frank W. Curtis moves to Induction Heati 
Corp., New York, N. Y., as development engineer. 



























At Blackstone Corp. Div., Jamestown Metal Equip 
ment Co., Jamestown, N. Y., F. A. Conterman i 
chief engineer. 


Vernon L. Haag is appointed engineering manager 
of the electronics plant, Sperry Gyroscope Co., Garden 
City, N. Y.—a newly created position. 


Cherry-Burrell Corp., Little Falls, N. Y., makes 
H. B. Wilson chief engineer to replace R. H. Triem 


stitution, Washington, and director of the office of Sci 
entific Research and Development, goes the 1943 Edison 
Medal for contribution to the advancement of electrical 
engineering, particularly through mathematics, and for 
eminent service to the nation in his guidance of the wat 
research program. 


At Fada Radio & Electric Co., Long Island City, 
N. Y., A. Carr takes the place of R. H. Freck in the 
position of chief engineer. 


To Dr. Vannevar Bush, president of Carnegie In- 


Frank G. Logan, former chief development engi- 
neer at Ward Leonard Electric Co., Mt. Vernon, N. Y, 
is now manager of development. 





Philip R. Marvin, metallurgical engineer, Marine F 
Div., Bendix Aviation Corp., Brooklyn, N. Y., becomes 
chief metallurgical engineer there. 

Chief radio engineer is new title of D. Martin, for- 
mer radio engineer, J. H. Bunnell & Co., Brooklyn, 
N. Y. 

H. K. Steinfeld goes from Baldwin Locomotive 
Works to Brunner Mfg. Co., Utica, N. Y., as assistant 
chief engineer. 


Leaving his post as chief of the container section, 
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LOW WEIGHT 
‘ity, COMPACT DESIGN... 


the]| These important advantages— 
identified with Black & Decker 
aircraft motors—characterize 
our entire line of special appli- 
cation, fractional horsepower 
motors. 
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Yous Caz CMence 


IN SMALL MOTORS..... 


e During this time we have designed and built fractional 
horsepower motors for over three thousand special 
applications! On this list are home appliances, produc- 
tion machines, industrial tools, business machines and 
many other classifications. 


Although our manufacturing facilities today are entirely 
engaged in the production of motors for the war effort, 
our engineering department will be glad to talk with 
you about your future plans. 


THE BLACK & DECKER ELECTRIC COMPANY 
KENT, OHIO 


FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION 


MOTORS 
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made to your specifications— various 
sizes, simple and intricate shapes in all 
kinds of material; precision formed to 
function in any given mechanical ap- 
plication. 

ALSO—SPRINGS AND SMALL STAMPINGS 




































SPRING CO. 


PONTIAC, MICH. 


M. D. HUBBARD 


502 CENTRAL AVENUE 














SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
wrgent need will be given careful 
consideration. 
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WPB, Robert C. Berner joins Emerson Radio 
Phonograph Corp., New York, N. Y., as assista: al 
president. . 









Taking the place of Karl Braun in the tabul 
machines division, Remington Rand Inc., Broo 
N. Y., J. T. Ferry becomes chief engineer. i 


Assistant to the chief engineer, Ryan Aeronau 
Co., Lindbergh Field, San Diego, Calif., Nathani 
Warman was previously chief marine engineer of 
rinship Corp. 

In Goodyear Tire & Rubber Co., Akron, Ohio, DyA 
Beck becomes assistant manager of general design 
gineering. He was formerly with Glenn L. Martin ® 


F, L. Novak, assi 
to the president of Russel 
& Stoll Co., New York 
N. Y., has been elected a, 
vice president. & | 


- Within Douglas Aircraft 
Co., Santa Monica, Calif, 
Kingdon Kerr is _ special 
project engineer, C. §. 
Glasgow is assistant chie/ 
engineer of the mechanical 
section, and J. R. Gold. 
stein, previously head of 
the engineering laborato- 
ries, is in charge of the con- 
pany’s new research lab- 
oratories. 











F. L. NOVAK 


Carl T. Doman, engineering head of Aircooled Mo, 
tors Corp., Syracuse, N. Y., becomes first vice presi 
dent of that concern. 


At Sikorsky Aircraft Div., United Aircraft Corp, 
Bridgeport, Conn., brothers Michael E. and Serge E. 
Gluhareff are chief engineer and assistant engineering 
manager respectively. 


Chief division engineer in charge of product engi- 
neering in the Miami Div., Consolidated Vultee Air 
craft Corp., Miami, Fla., is A. A. Green, formerly 
with Vought Sikorsky Div., United Aircraft Corp. 


At Hazeltine Electronics Corp., New York, N. Y. 
Fielding Robinson, coordinator with Government 
agencies, gets a vice presidency. - 


From assistant chief engineer at Bristol Co., Water 
bury, Conn., G. T. Evans moves ahead to managership 
of production engineering. 


Continuing as general manager, A. J. Wilson be 
comes president of General Time Instruments Corp. 
New York, N. Y., His predecessor, R. H. Mathies 
sen, succeeds §. F. Ferguson in the capacity of chait- 
man of the board. 


From vice president to president is the move 0 
Harry E. Cullen, Central Machine Works Co. Mit}: 
neapolis, Minn. 


W. E. Slabaugh, Jr., Westinghouse Electric & 
Mfg. Co., will have postwar direction of developmet! 
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“Let's Get Our Rectifiers from B-L! 


id of 








rato Th / R fy S " F gil 
“ ey re KNectifier Specialists: 
Mo- 
yresi- 
| r ; 
ok Coppe METALLIC Selenium 
e E. 
rig Sulphide RECTIFIERS 
engi- 
Air- | — , 
Sr from Milliwatts to Kilowatts! 
& If you have an A. C.-D. C. conversion many years. They are reliable, efficient, 
nent problem, let B-L engineers help you. We designed to get your job done right! 

have successfully produced many appli- AR a 
‘a cations formerly thought impractical. We invite the submission of your A. C.- 
shi D. C. conversion problems. We are 

B-L Metallic Rectifiers have been favor- equipped to render a thorough engineer- 
E ably known to the electrical industry for ing service—at no obligation. 
orp. Write today for Bulletin 83 giving full details about B-L Metallic Rectifiers. 
ies: 
lait 

rw we we 
> ol 
Ain- 
THE BENWOOD LINZE COMPANY © ST. LOUIS, MO. 

. § Designers and manufacturers of Copper Sulphide and Selenium Rectifier: 
ren! Battery Chargers, and D.C. Power Supplies for practically every requirement 
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McGILL Cam Follower Full Type Roller Bearings 
have a greater load carrying capacity for a given 
over-all seem aga 2A oar ce ne 
space, as com) with plain bearings and ordi 

ball bearing cam followers. Added advantages in- 
clude effective sealing and the absence of small re- 
taining washers or otherwise delicate extra parts. 
McGILL Cam Follower Roller Bearings are made in 
a variety of sizes. Write for Bulletin No. CF-40A. 
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BEARING DIVISION — 1050 N. Lafayette St. 
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LIGHT WEIGHT 
TORQUE WRENCH 
FOR 
LIGHT ASSEMBLY! 


Accurate to 
inch—ounces! 





This new lightweight torque tool gives accurate 
readings of the low torque required in delicate radio, 
ignition and fuel line assembly ... in work with 
plastics and light metals where proper tension must 
be obtained but where too much pressure may 
damage the part. 

An addition to the Apco Mossberg line of torque 
tools, it weighs as little as 6 ounces and fits any 
standard socket. Aluminum handle and sturdy 
brass scale with easily read figures. In four sizes: 
0-100 inch ounces, 0-30, 0-50 or 0-100 inch pounds. 
Order yours today. ’ 


APCO MOSSBERG COMPANY 


179 LAMB STREET 
ATTLEBORO, MASS., U. S. A. 


OTHER APCO MOSSBERG TORQUE TOOLS IN HIGHER RANGES 








work, manufacture, and distribution of vacuum clean- 
ers in the electric appliance division, Mansfield, Ohio, 


Lynd-Farquhar Co., Boston, Mass., makes former 
field service engineer Frank W. Copp vice president. 


To chief engineer Benjamin J. Lazan of Sonntag 
Scientific Corp., Greenwich, Conn., goes the 1943 Al- 
fred Nobel Prize for work on plastics and metals under 
the effects of vibration. 


T. R. Rideout leaves the gearing engineering de- 


‘partment of Westinghouse Electric & Mfg. Co. to join 


Watson-Flagg Machine Co., Paterson, N. J. 


From Minneapolis-Honeywell Regulator, where he 
has been director of the aeronautical division, Dr. 
Rowland Burnstan goes to Lawrance Engineering & 
Research Corp., Linden, N. J., to be executive vice 
president and general manager. 


Carl Dolan changes from president and general 
manager, Commonwealth Aircraft Inc. to associated 
concern, Empire Research Corp. for Postwar Planning, 
Kansas City, Kan., where he will be president. 


Inside Ozalid Products Div., General Analine & 
Film Corp., Johnson City, N. Y., F. O. Trump be- 
comes chief engineer with G. P. Mitchell as assistant. 
F. Wilde, former chief designer, is no longer there. 


Gemmer Mfg. Co., Detroit, Mich., promotes fornter 
experimental engineer Charles F. Hammond, Jr., 
to vice president in charge of engineering. 


Place of Henry M. Rich- 
ardson, who recently left 
the plastics divisions of 
General Electric Co., Pitts- 
field, Mass., is taken by new 
chief engineer Frank W. 
Warner. Mr. Warner has 
been in charge of engineer- 
ing development of all divi- 
sions of the company. 


Globe Aijrcraft Corp., 
Fort Worth, Tex., puts 
Harry M. Shealey in 
charge of production as as- 
sistant vice president. He 
has been factory manager at 
the Omaha plant of Glenn 
LL. Martin-Nebraska Corp. 





F. W. WARNER 


John Altmayer is chief engineer and T. R. Finke, 
development and production engineer in the new Mec- 
Rad Div., Black Industries, Cleveland, Ohio. 


Former development and design engineer with Glenn 
L. Martin Corp., Dr. Edward E. Minor, Jr., becomes 
vice president and head of the manufacturing and 
development division of All American Aviation Inc., 
Wilmington, Del. . 


Nema makes changes in committees for 1944 to in- 
clide as chairmen: regulatory legislation, F. T. 
Wheeler, vice president, Trumbull Electric Mfg. Co.; 
codes and standards, L. F. Adams, assistant to vice 
president, General Electric Co.; tariff and customs, 
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| WRITE FOR YOUR COMPLIMENTARY COPY TODAY 


Be Opportunities for new and improved electrical design 
are offered with AtS1Mac Steatite Ceramic Insulators. The 
Engineer will understand, however, that igh speed economical pro- 
duction of the steatite pieces depends very largely upon the design 
of the insulator. A practical knowledge of the manufacturing proc- 
esses involved is most useful in designing for low cost production 
as well as for better assembly. 

Our Engineering and Research Staff is ready at all times to 
cooperate in developing the most practical design for insulators and 


STEATITE CERAMIC ELECTRICAL INSULATION 
to aid in selecting the most suitable ALS1Mac body. FOR ELECTRONIC USES 
Our new bulletin DESIGNING STEATITE CERAM- 


ICS contains much helpful information for all who design electri- A Mi i “ | CAN LAVA C0 RPORAT I N 
cal, radio and electronic devices. 


, , CHATTANOOGA 5 _ TENNESSEE 
Write today for your complimentary copy. 
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Wren Faraday fiddled with bits of 
wire a century ago, he dreamed of a 
new electrical age. A skeptical poli- 
tician asked him what good his elec- 
tricity would produce and the scientist 
answered tartly, “Some day you will 
be able to tax it.” 

After the war the twentieth century 
results of electrical science, shaped 
and tested by military needs, will trans- 
form the world. And at the core of this 
technical revolution will be the co- 
ordinator of electronic energy — the 
transformer. In the most literal sense, 
Stancor engineers are planning now 
to contribute fundamentally to the 
transformation of the future. 


STANCOR 
* Transformers * 


STANDARD TRANSFORMER CORPORATION 











J. K. Johnston, vice president, National Vulcanized 
Fibre Co.; IAEI, Frank Thornton, Jr., engineering 
manager, association activities, Westinghouse Electric 
& Mfg. Co.; industry accounting, R. L. White, presi- 
dent, Landers, Frary and Clark; and membership, 
Arthur Miller, vice president, Miller Co. 


Executive vice president of Rock-Ola Mfg. Corp., 
Chicago, Ill., is new post of A. R. Kelso, previously 
assistant general manager, U. S. Cartridge Co. 


Elmer F. Richter goes from secretary and general 
manager to vice president and general manager at Ad- 
dressograph-Multigraph Corp., Cleveland, Ohio. 


From superintendency of the Milwaukee works of 
International Harvester Co., V. A. Guebard advances 
to works manager of truck manufacturing plants at 
Indianapolis, Fort Wayne, Springfield (Ohio), and 
Chatham (Canada). Also included in his responsi- 
bility is the gun plant at St. Paul, Minn. 


Newly elected president of Nema, Leonard Keb- 
ler, president of Ward Leonard Electric Co., Mt. Ver- 
non, N. Y., becomes chairman of the war projects 
committee of the association. 


Resigning as president of Consolidated Packaging 
Machinery Co., Herbert H. Leonard takes the same 
position at American Machine & Foundry Co., Brook- 
lyn, N. Y. Former president Moorhead Patterson 
moves to chairman of the board of directors. 


Caryl C. Lewis, who 
joined Schick Inc. as plant 
manager less than a year 
ago now becomes vice pres- 
ident in charge of manufac- 
turing of that organization. 


At the Easthampton, 
Mass., works of General 
Electric Co.’s electronic de- 
partment, E. F. Russell is 
manager and R. T. Pen- 
noyer, assistant manager. 


John W. Stiles is gen- 
eral manager of Island 














1500 NORTH HALSTED STREET - CHICAGO 


CARYL C. LEWIS 


Equipment Corp., New 
York, N. Y., and Samuel 
Eckhaus replaces Burton W. Saxton in the engineer- 
ing department. 





Manufacturers of quality transformers, reactors, rectifiers, power 
packs and allied products for the electronic industries. 


General manager W. B. Merriam of Globe Prod- 
ucts Mfg. Co., Los Angeles, Calif., becomes executive 
| vice president of the concern. 





For the coming year, Nema section chairmen in- 
clude: Rail bonds, K. S. Williams, Copperweld Steel 
Co.; steam turbines, Thomas Cruthers, re-elected; 
paper cable, W. E. Sprackling, Anaconda Wire & 
Cable Co.; non-metallic sheathed cable, Howard H. 
Weber, U. S. Rubber Co.; rubber power cable, E. L- 
Robinson, Crescent Insulated Wire & Cable Co.:; elec- 
tric fans, M. B. Ross, General Electric Co.; flood- 
lighting, F. M. Spaugh, General Electric Co.; fuses, 
H. H. Watson, General Electric Co.; laminated prod- 
ucts, C. R. Mahaney, Janelyte Div., St. Regis Paper 
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FUSED SEAL 


(Vacuum and 
pressure tight) 


SEALING GLASS 


(Thermal shock 
resistant) 








KOVAR FLANGE 


(Solder, weld, or braze 
to apporatus container) 


WITH 


OVAR 


TRADE MARK 337962, REGISTERED IN U. BS. PATENT OFFICE, 














Use KOVAR 


for sealing 


ELECTRONIC TUBES 
TRANSFORMERS 
RESISTORS 
CAPACITORS 
CONDENSERS 
VIBRATORS 
SWITCHES 
RELAYS, ETC. 
INSTRUMENTS 
GAUGES 
METERS 
RECEIVERS 





TRANSMITTERS 








= 


\ “for great 
| achievement” 





seal is made between Kovar and glass as a chemical 

bond in which the oxide of Kovar is dissolved 

into the glass during a heating process. The result, a 

hermetic seal — permanently vacuum and pressure tight, 

effective under the most extreme climatic conditions— 
tropical to stratosphere. 


We supply Kovar metal as sheet, rod, wire, tubing 
or fabricated as cups, eyelets, flanges, etc., also Kovar- 
glass seals complete ready for soldering, welding or 
brazing to metal containers. 


Kovar IS the answer to permanent vacuum or 
pressure tight sealing. Let us help engineer YOUR 
hermetic sealing problems with Kovar. 


BUY WAR BONDS 
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Use Dependable 


MACALLEN 


A 


Me 


for Every 
Electrical Need! 


2 


MICA PLATE 


Moulding, Segment, 
Flexible, and Heater 


MICA AND FIBERGLAS COMBINED 
MICA PAPER 
MICA CLOTH 


MICA COMMUTATOR RINGS & 
SEGMENTS 


MICA AND ACETATE COMMU- 
TATOR SEGMENTS 


MICA AND RED ROPE PAPER 
MICA AND FISH PAPER 
MICA AND PAPER TAPE 
MICA TUBING 


WSULATION AND WIRES 
Write for the iyi 


Iwi 


BLUE SERVICE 
CATALOG! 


All Macallen Mica 
Products Distrib- 
uted by 


INSULATION and WIRES, INC. 


2127 Pine Street, St. Lovis 3, Missouri 
289 Simpson Street, N. W., Atlanta, Georgia 
30 Trowbridge Avenue, Detroit, Michigan 
181 Portland Street, Cambridge, Massachusetts 





| appliances, B. C. Neece, Landers, Frary and Clark, 





Co.; lightning arresters, K. M. Kline, Line Materia, 
Co.; magnet wire, Whipple Jacobs, Belden Mfg. Co 
and varnished cambric cable, A. F. Sheldon, Kenng 
cott Wire & Cable Co. 


Continental Electric Co., Geneva, IIl., replaces ex. 
chief-engineer H. W. Alford with J. H. Hutchings, 


General mechanical engineer Edmund D. Campbell 
of American Car & Foundry Co., New York, N. Y, 
and former design engineer John A. V. Schecken.- 
bach both become vice presidents. 


Instead of Carl S. Greer, H. L. Finley is now 
chief engineer at Lonergan Mfg. Co., Albion, Mich. 


Vice president of Bendix Aviation Corp, and gen- 
eral manager of the new Pacific Div. is Palmer 
Nicholls, ex-president of owned subsidiary Bendix 
Aviation Ltd., North Hollywood, Calif. General man- 
ager of the Marshall-Eclipse Div., Troy, N. Y., is 
Frederick C. Weyburne. 


Development engineer Leland Logue leaves Den- 
ver Equipment Co., Denver, Colo.,' as Lieutenant, 
USNR, and A. H. Patten moves from production 
manager to chief engineer. 


Ward M. Canaday, new president of Willys-Over- 
land Motors Corp., Toledo, Ohio, joins the board of 
directors of Automotive Council for War Production. 


At Eclipse Aviation Div., Bendix Aviation Corp, 
Teterboro, N. J., R. M. Nardone moves from chief to 
senior mechanical engineer. 


Progressive Welder Co., Detroit, Mich., makes Fred 
C. Handren chief engineer. 


G. H. Armstrong, former manager of engineering, 
is now manager of special research at International 
Business Machines Corp., New York, N. Y. 


At Westinghouse Electric 
& Mfg. Co., East Pitts- 
burgh, Pa., Leon R. Lud- 
wig succeeds R. W. Owens 
to managership of the motor 
division. 

Going from WPB to AI- 
len Calculators Inc., Grand 
Rapids, Mich., is James P. 
Ward, new assistant to the 
president. 


At the Coast Iron & Ma- 
chine Co., Tacoma, Wash., 
Bessie M. McRae takes 
over presidency previously LEON R. LUDWIG 
held by Curtis L. Hill. 


Gunnar Jensen takes over as chief engineer in place 
of J. J. Mizer at Walker Mfg. Co., Racine, Wis. 


At Douglas Aircraft Co., Park Ridge, IIl., John C. 
Buckwalter replaces John D. Weaver as plant man- 
ager. R. F. Dolan succeeds him as assistant. 





Within National Electrical Manufacturers Associa- 
tion, newly elected section chairmen include: domestic 


New Britain, Conn.; electrical measuring instruments, 
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>9LSEN TYPE E-0 
Calauciug Machines 





For smooth running rotating parts, 


it’s a question of 


"Where and How Much” Unbalance. 








Olsen E-O0 Balancing Machines 
give the quick and correct answer. 


To correct the invisible unbalance in rotating parts re- 
quires a simple, accurate machine which locates quickly, 
the precise point of unbalance, and then indicates the 


exact, corrective weight neces- 
sary to put the part in perfect 
balance. The Olsen Type E-O 
Balancing Machine places 
these highly important facts at 
your command by the simple 
adjustment of a dial. It indi- 
cates within 1° where the un- 
balance is—the angle is 
shown on the clearly gradu- 
ated dial. The amount of un- 
balance is indicated on the 
meter which has an evenly 
spaced linear scale. This 
evenly spaced scale is typical 
of the unique advantages of 
the E-O, for it gives the same 
proportional scale deflection 
on small as on large amounts 
of unbalance. 


The simplicity of design and 


dependable accuracy of the Olsen E-O Balancing 
Machine makes it ideal for trouble-free production 
balancing of a multitude of rotating parts. Write today 
for complete information. : 











TINIUS OLSEN TESTING MACHINE CO..: 


520 NORTH TWELFTH STREET, PHILADELPHIA, PA. 


Calancing Machines 
Representatives: PACIFIC SCIENTIFIC COMPANY 


LOS ANGELES, SAN FRANCISCO, SEATTLE 
MINE and SMELTER SUPPLY CO., DENVER, COLO. 


PHYSICAL TEST- 
ING EQUIPMENT 
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THE RAJAH SOLDERLESS 


SNAP TERMINALS 


Used Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
pee base stud (male) which can 
furnished tapped for 6/32’, 8/32” 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 
The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable. 
Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to hates fingers. 


Abend ace h for descriptive folder illustrating our complete 
terminals, nipples, tools, base studs, etc. No obligation. 


THE Rajah co. 


TRADE 


BLOOMFIELD NEW JERSEY 








| E. J. Wehrle, General Electric Co., 































nO) MD) ieee 210) 0) :) 5 ae aD) 
* WASHER LUGS x 


A SIZE and TYPE for every need! 









NO 
~/ SPECIAL 
TOOL 
APPLY NEEDED 





» _ gy, * WRITE FOR BULLETIN 8-D * 
feu KRUEGER & _HUDEPOHL 


¥ gy : Sold rmin 
, Sel Solderless T. Lug 


H (mT HIRD AND VINE STS CINCINNATI, OHIO 








West Lynn, 
Mass.; and small air circuit breakers, C. L. Huil, 
Square D. Co., Detroit, Mich. 


Carl A. Hofmeister becomes chief engineer to re. 
place A. M. Jacobson at Pennsylvania Electric Cojj 
Corp., Pittsburgh, Pa. 


Sectional committee on the safety code for bakery 
equipment in American Standards Association makes 
W. R. King, industrial division, General Electric Co, 
Schenectady, N. Y., a member. 


From the electrical department of Bethlehem-Fair- 
field Shipyard Inc., Baltimore, Md., J. W. Gore moves 
up to be electrical superintendent. 


At Philadelphia Gear Works, Philadelphia, Pa., Wil- 
liam F. Plume succeeds Thomas V. Withington to 
the post of chief engineer with Robert E. Richards 
becoming his assistant. 


S. E. Brillhart, manufacturing engineer at the 
Point Breeze Works of Western Electric Co., Balti- 
more, Md., becomes superintendent of manufacturing 
engineering. 


Leaving his position as design engineer at Winsted 
Hardware Mfg. Co., L. Reichold becomes chief engi- 
neer at Keeney Mfg. Co., Newington, Conn. 


Coming from Federal 
Electric Co., Fred Fulle 
joins Sylvania Electric 


Products Inc., New York, 
N. Y., as product manager 
of cold cathode lighting in 
the lighting division. 


In place of William M. 
Lee, David Sussin is now 
chief engineer at the Cov- 
ington, Ky., plant of the 
Kelley-Koett Mfg. Co. 


Additional new section 
chairmen for 1944 in Nema 
include: knife and enclosed 
switches, L. H. McClure, 
Colt’s Patent Fire Arms Mfg. Co.; panelboards and 
distribution boards, T. F. Brown, Westinghouse Elec- 
tric & Mfg. Co.; x-ray, A. H. Feibel, Kelley-Koett 
Mfg. Co. ; and industrial control, G. R. Prout, General 
Electric Co. 





FRED FULLE 


Additional appointments in Radio Technical Plan- 
ning Board make Dr. Alfred N. Goldsmith, New 
York radio consulting engineer, vice chairman of the 
board and administrative committee; and Haradon 
Pratt, vice president and chief engineer of Mackay 
Radio & Telegraph Co., chairman of panel on radio 
communication. Mr. Pratt is also recipient of the 
Medal of Honor of Institute of Radio Engineers for 
distinguished service to radio communication. 


W. F. Dietrichson goes from assistant to general 
mechanical engineer at American Car & Foundry Co, 
Berwick, Pa. Allen W. Clarke, formerly mechanical’ 
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RODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
\ANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. ¢ 1228 W. PICO BLVD., LOS ANGELES, CALIF 











Remember... CENTRAL offers 


PHILLIPS Recessed Head Screws... 


x All Head Styles for: 
e Machine Screws 
@ Stove Bolts 
@ Self-Tapping Screws 


CENTRAL SCREW COMPANY 
3519 Shields Ave. CHICAGO, ILLINOIS — 
You can depend on Central 





INSURANCE AGAINST 


HEAT 





COLD 


Q3b4HR% 


It’s Thermatite Treated 


Thermador Transformers are Thermatite treated to withstand 
extreme temperatures and humidity—arid or moist heat—dry or 
damp cold do not hamper their efficiency. Thermatite is the name 
of a process of accurate heat controlled vacuum impregnation 
developed and improved over a period of ten years. 
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engineer in charge of the western engineering division 
becomes assistant general mechanical engineer, loc. 
tion: St. Charles, Mo. 


At Detroit Sheet Metal Works, Detroit, Mich., Wil. 


liam Jarvis replaces C. W. Handley in the position 
of chief engineer. 


Bruce A, Fleming suc. 
ceeds Ernest L. Calhoun, 
now president, as vice pres- 
ident in charge of sales at 
Edwin L. Wiegand Co. Mr 
Fleming was long an active 
member of the headquarters 
staff of the National Elec. 
trical Manufacturers Asso- 
ciation before joining the 
Wiegand company. 


Formerly vice president 
of J. G. Saltzman Ine, 
BRUCE A. FLEMING Michael Caesar now Nal 
York, N. Y., 


President G. L. Carrington of Altec Lansing Corp. 
is also president of Altec Service Corp., New York, 
N. Y. Vice president is H. M. Bessey, previously 
field operating manager. 


Caesar Mfg. Co. N 
as president. 


John W. May, former chief engineer, is now re 
search engineer at Wright’s Automatic Machinery Co, 
Durham, N. C. 


Chief engineer Richard 
F. Bergmann of Link-Bel 
Co., Chicago, IIl., is elected 
vice president, as is E. L. 
Berry, vice president and 
general manager of Link 
Belt Ordnance Co. John 
E. Martin becomes man- 
ager of the ordnance com- 
pany, with headquarters at 
the: plant. ' 


From superintendent, H. 
B. Steinbach advances to 
vice president of Realistic Permanent Wave Machine 
Co., Cincinnati, Ohio.« 


R. F. BERGMANN 


Honors of American Society of Mechanical Engi- 
neers for 1943 go as follows: To Lewis K. Sillicox, 
first vice president of New York Air Brake Co, and 
vice president of Hydraulic Controls Inc., Chicago, Ill, 
the ASME Medal; to Igor I. Sikorsky, United Ait 
craft Corp., the Worcester Reed Warner Medal; and to 
Dr. Vannevar Bush, president of the Carnegie Instr 
tution, Washington, D. C., the Holley Medal. 


From Lukens Steel Co., Charles A. Carlson ft 
signs to enter manufacture of his Carlson internal com 
bustion engine with his own company. 


Research engineer U. O. Hutton of Cambridge Ir 
strument Co., Ossining, N. Y., becomes chief engineet. 


To Synchro Machine Co., Rahway, N. J., as manage 
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PRECISION FABRICATORS, ee 
has earned a reputation for 
making such parts’ BETTER, © 
FASTER, CHEAPER... -— 


© If ‘falibicated 
from sheet, Be et cand be ps Produced: 


MYCALEX a oe ea 


FABRICATORS OF 
AND OTHER MATERIALS 


SPECIFICATION 
ASBESTOS 


VULCANIZED FIBRE * RUBBER 
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N production lines—on assembly 

lines, wartime speed demands 

the utmost from workers. In times 

like these good tools are proving 

that quality pays by helping workers 

get maximum production from man- 
hours. 


Today, in plants large and small, 
Klein Pliers are proving the wisdom 





This book on back of their selection, for the high 

the care and . 

safe use of tools quality of these tools means better 

ne lew ou work, done more quickly. This same 
on request. 


high quality also assures longer life 
—important when war’s demands 
make good tools difficult to obtain. 


ASK YOUR SUPPLIER 


WEEE om MA LEIN= & 











of product engineering goes former foundry superin. 
tendent V. C. Mekeel of Ampco Metal Inc. 


John L. Vaill, former design engineer at Vaill En. 
gineering Co., Waterbury, Conn., moves up to the 
position of chief engineer. 


Dr. Gregory Timoshenko, associate professor of 
electrical engineering at University of Connecticut joins 
Templetone Radio Co., Mystic, Conn., in research ac. 
tivities. Retired Capt. Robert Adams becomes pro. 
duction manager of the radio division. 


From chief engineer of Schwarze Electric Co, 
Adrian, Mich., L. J. Stern moves up to become its 
general manager. 


. AND ABOUT COMPANIES 


Facilities and manpower of Mission Bell Radio Co, 
and Mitchell-Hughes Corp. are combined into Hoff. 
man Radio Corp., Los Angeles, Calif. 


Production Products Co., Dayton, Ohio, is succeeded 
by newly formed Laughter Corp. 


New member of Nema is Pierce Renewable Fuses 
Inc., Buffalo, N. Y., represented, in the fuse section, 
by vice president and general manager L. R. Popp. 7 










About a third of the outstanding common stock 
Rheem Mfg. Co., Richmond, Calif., is to be in 
hands of Bethlehem Steel Corp. at the conclusion 
current negotiations for purchase of a block of 230, 
shares. 


Name of Premier Vacuum Cleaner Corp., Clevel 
Ohio, changes to Electric Vacuum Cleaner C 


Black Industries, Cleveland, Ohio, forms a new di | 
sion to manufacture mechanical components of el 
tronic devices, calls it Mec-Rad Div. 


Merger is in the offing for International Machine 
Tool Co., Elkhart, Ind., and Detrola Corp., Detroit, 
Mich. New name of the company will be Interna 
tional Detrola Corp. 


At Kobuta, Pa., operation of a Defense Plant Corp. 
unit by Koppers Co. is producing over 4 of the 
butadiene and styrene required by the complete U. 5. 
program, and on a schedule considerably in excess of 
rated capacity. 


Communications radio manufacturing Hallicrafters 
Co., Chicago, Ill., observes the tenth anniversary 0 
its founding by disclosing that in two years of waf 
work it has produced over $44 million of equipment. 


Metropolitan Electric Mfg. Co., Long Island City, 
N. Y., affiliates with the knife and enclosed switch sec- 
tion of Nema—P. J. Shelley, president, and J. P. 
Shelley, secretary, representatives. 


The cold heading bolt and nut machinery activities of 
E. J. Manville Machine Co., Waterbury, Conn., are 
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VARTEX TAPES 


Heat Sealed in 4 minutes at 300° F. 





ARTEX Synthetic Resinous Tapes, having exceptional elongation. properties, 
are well suited for taping, harnessing irregular surfaces, bus bars and lead wires. 


Physical and electrical properties are excellent. This tape has high dielectric strength, 
is not affected by acids, oils or grease, has unusual ability to heat seal upon itself at 
elevated temperatures, and will not support combustion. 


Complete test data, on this and on all other VARTEX products, are 
available on request. Moreover, competent engineers may be able 
to help you solve any special insulation problems that you may have. 


OTHER VARTEX PRODUCTS Pv, 
Varnished Cambric Cloth 
Varnished Cambric Tapes Varnished Duck fp 


Varnished Silk Substitutes Varnished Fiberglass 
“Varslot’’ Combination Slot Insulation / 
Synthetic Resin Extruded Tubing 







wn" 


THE PEAK OF QUALITY 
NEW JERSEY WOOD FINISHING COMPANY, Inc. ~~ 
ELECTRICAL INSULATION DEPARTMENT WOODBRIDGE, N, J. 
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Cable Wrapping Tapes 














taken over by National Machinery Co., Tiffin, Ohio 


Michigan Tank & Furnace Co., Detroit, Mich., selfs 
its steel furnace business to Williamson Heater Co, 
Cincinnati, Ohio. 


In Durham, N. C., Wright’s Automatic Tobaceg 
Packaging Machine Co., simplifies its name ty 
Wright’s Automatic Machinery Co. 


Titeflex Metal Hose Co., Newark, N. J., having al- 
ready expanded its activities beyond the conception of 
that name, changes to Titeflex Inc. 


Integration of operations between parent and subsidiary 
companies makes Bendix Aviation Ltd. into the Pa. 
cific Div., Bendix Aviation Corp., North Holly. 


S\]|W»”»;g_OoL]WW(( 50 0. py F0F’8]WQH 0 YA MA 


OF THE MOST 
IMPORTANT FOR TESTING AIRCRAFT HYDRAULIC 


AND VACUUM PUMPS 
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DAVIS-MADE 
Form - Wound Space - 
saver 


LET 


DAVIS 


HELP YOU WITH 


YOUR COIL 
REQUIREMENTS 





DAVIS-MADE 
Paper Section Coil 
Maximum insulation 


Whatever your needs—standard 
or special—more quality—more 
durability — higher efficiency — 
Davis engineering and facilities 
provide the answer. Any quanti- 
ty, small or large 


DAVIS-MADE 
COILS 


Precision-made to your specifi- 
cations. Known throughout indus- 
try for sturdy structure. Moisture- 
proof, acid-free, and most de- 





DAVIS-MADE 
Magnet Coil 





DAVIS-MADE 
pendable. eae = | Relay 
oi 


2 LARGE PLANTS OVER 
]  30°YEARS EXPERIENCE 


Coils for Magnets, Motors, Gen- 
erators, Relays, Aijircraft, Com- 
munications, Electronics, Timers, 
Vibrators, every coil service. 


SEND B/P OR SPECIFICATIONS FOR 
IMMEDIATE ATTENTION 


Let us estimate. No obligation. 
Wire or write. 


DEAN W. DAVIS 








DAVIS-MADE | 
Motor and Generator 
j Field Coil | 
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Designed for the complete 
testing of all types of air- 
craft hydraulic and vacuum 
pumps this unit is powered 
with a two speed, 15 hp. re- 
versible electric motor, and 
a variable speed transmission 
between the motor and the 
output pad provides the nec- 
essary speed variation. Auto- 
matic temperature control is 
maintained in the hydraulic 
oil reservoir, and input and 
output temperatures can be 
read on both vacuum and hy- 
draulic pumps. An oil me- 
tering tube and electric cléck 
are provided for accurate de- 
termination of lubricating oil 
use by vacuum pumps. 

The unit enables vacuum 
pumps to be checked at 
speeds ranging from 700 to 
5200 rpm., and permits input 





suction and outpyt pressure 
to be_read directly in inches 
~§ mercury. Air flow may 
be read from 0 .to 50 cfm, 
by: means of an accurately 
calibrated orifice chamber 
and water manometer. 
Hydraulic pumps may be 
checked at speeds ranging 
from 700 to 5200 rpm., in- 
put suction may be read in 
inches of mercury, and out- 
put pressure on a 0 to 400 
psi pressure gauge. The 
flowmeter reads from 1.5 to 
12 'gpm., hydraulic fluid. 
The top of the unit in- 
cludes a stainless steel per- 
forated work section, cover- 
ing a sink that collects oil 
leakage and provides excel- 
lent working space: A de- 
velopment of the Liberty 
Motors & Engineering Corp. 
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HIGH PERFORMANCE...LOW COST! 


How high you can build motor, 
generator and transformer per- 
formance at your present manu- 
facturing costs may depend upon 
the steel you use for laminations. 
So, check on Republic Silicon 
Steels now. 


You'll find they possess the uni- 
form electrical and magnetic 
qualities so essential to finer 
motor performance. Their uni- 
form temper and freedom from 
defects result in clean, accurate 
punchings. Laminations lay flat, 
stack tightly, reduce assembly 


Other Republic Products include Ho 
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costs. The absence of hard spots 
and loose scale means less die 
clogging, cleaning and wear. 


Republic Silicon Steels come in 
sheets and coiled strip. The strip 
is entirely free from coil set. 
The long coil length provides 
a continuity of complete punch- 
ings that effects substantial 
savings. The only half-punching 








is the one at the end of the coil. 


Prepare your electrical products 
for the highly competitive sell- 
ing conditions to come. See 
how Republic Silicon Steels can 
help you improve their per- 
formance and reduce their cost. 


REPUBLIC STEEL CORPORATION 


General Offices: Cleveland 1, Ohio 
Berger Manufacturing Division ° Culvert Division 
Niles Steel Products Division « Steel and Tubes Division 
Union Drawn Steel Division e Truscon Steel Company 
Export Department: Chrysler Bidg., New York 17, N. Y. 
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SILICON STEEL 
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PRECISION TUBES 
FOR COIL BASES 


HEAVIER E 
HEAT-TREATED 





BETTER 
INSULATION 


CLOSER 














O/L PROTECTION WITH 
SPACE 2nd WEIGHT SAVING 








[] SQUARE 
["—] RECTANGULAR 
Dielectric kraft, fish 


paper, transparent cel- 
lulose, or combinations 





Spirally wound, and subjected 
to heavy heat-treated compres- 
sion, Precision Tubes are un- 
surpassed for strength with 
lightness. And closer toler- 
ances. 


lives, 


Greater saving of weight and 
space is effected by Precision’s 
process. Larger gauge wire can 
be used. More turns with 
smaller gauge. 


Results: Higher insulation, 
faster heat dissipation. 


Continuous lengths—any ID or 
OD. Ask forsamples and prices 
to your specifications. 


Also Precision Bobbins, 
Coil Forms, Spools. 





‘PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST CHICAGO, ILL. 
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wood, Calif. Developments afoot are indicated as car- 
rying activities into industrial as well as aviation radio 
and hydraulic fields. 


Name of Staynew Filter Corp., Rochester, N. Y., is 
changed to Dollinger Corp. in honor of Lewis L., 
Dollinger, president and founder. Manufacturing scope 
is to be extended beyond that of filters. 


Western Electric Co. takes over 200,000 sq. ft. of 
war production space in Lincoln, Neb. Facilities were 
formerly those of an automotive service plant and a 
furniture concern. 


Motorola research now goes on in a new, modern build- 
ing of Galvin Mfg. Co., Chicago, IIl. 


Newly approved membership in Nema is extended to 
Miller Electric Mfg. Co., Appleton, Wis., Neils C. 
Miller, president (electric welding section) ; and A. L. 
Smith Iron Co., Chelsea, Mass., Joseph Fishman, vice 
president (industrial and commercial lighting equip- 
ment section ). 


New facilities for manufacture of relays, control de- 
vices, and lock nuts are to include 55,000 sq. ft. of 
space in the Industrial Clearing District of Chicago for 
Allied Control Co. Production will augment that in 
New York, N. Y., and Plantsville, Conn. 


Amperex Electronic Products, Brooklyn, N. Y., ex- 
pands its facilities to 2000 per cent of normal with 
addition of plant No. 2, also in Brooklyn. 


Acme Fire Alarm Co. moves to new and larger space 
at 106-10 Seventh Ave., New York 11, N. Y. 


Excluding knockdown parts for assembly at other 
points, production of complete Consolidated Vultee 
Liberators by the Ford Motor Co. at Willow Run 
exceeded 1000 units during the year 1943. 


In Dover, N. H., 250,000 sq. ft. of new productive 
space is added to the facilities of Sylvania Electric 
Products in the form of two mills previously operated 
by a textile concern. 


In the year from May, 1942, on, an all-time produc- 
tion record of Flying Fortresses was set by Boeing 
Aircraft Co., Seattle, Wash., when they doubled their 
output. Simultaneously about half the male workers 
were replaced with women. 


Radiotone Inc., Hollywood, Calif., becomes a division’ 
of Robinson Houchin Optical Co., Columbus, Ohio, 
where general offices and factory are now located. 


Consulting aeronautical engineering offices are opened 
in New York, N. Y., by the organization of Michael 
Gregor & Associates. 


At Higgins, Ala., a new 45-acre plant of Higgins Air- 
craft Inc. is dedicated to the making of Curtiss C-46 
Commandos, using 25,000 workers. 


ELECTRICAL MANUFACTURING 





ANG 


ir 
lio 


pe 


of 
re 


e 
in 


ir 


wp 


ae 





*SPECIAL MOTORS 
DESIGNED TO FIT 
THE APPLICATION 





A MILLION STARTS AND STOPS 


To prevent intricate mechanisms from skipping figures, electric 
motors for calculators, electric typewriters, cash registers and tabu- 
lating machines must provide constant speed and must make millions 
of starts and stops... without requiring repairs or replacements 
during the life of the equipment. 

Many different types of office machines are powered with Holtzer- 
Cabot motors designed especially to meet these conditions. Manu- 

facturers of many other kinds of products 


from instruments to meat grinders have 















found that special fractional HP motors 
built by Holtzer-Cabot, improve operation 
and increase the saleability of their prod- 
ucts, and reduce maintenance problems. 

If you are designing or building post- 
war products which will require fractional 
HP motors, our engineers, backed by 68 
years of experience in special motor design, 
would like to talk with you about your 


motor problems. There is no obligation. 









F.-! THE HOLTZER-CABOT ELECTRIC COMPANY 


aa) f 
Designers and Builders of Special Fractional \W§GMEeHP Motors and Electrical Apparatus 
125 AMORY STREET, BOSTON 19, MASS. CHICAGO, - ILL., NEW YORK, N.Y., PHILADELPHIA, PA. 
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Www Bulletins, Catalogs, To Aid You 


In Specifying Materials and Parts 





Brief reviews of technical infor- 
mation available through vari- 
ous suppliers of essential materi- 
als, electrical and mechanical 
parts, equipment, motors, drives, 


PLASTICS—MOLDED AND LAMINATED. 
Shows what plastics can and cannot do. Establishing 
the subject as covering synthetic, or man-made plastics, 
the portfolio excludes those produced by nature and 
merely refined and mixed by man. Under the subject. 
“What Can Plastics Do?”, illustration is combined 
with text to show them as strong, lightweight, dielec- 
tric, self-finished, workable, noncorrosive, chemically 
inactive, durable, weather-resistant, and capable of wide 
ranges of color and complicated shape. Contrast is 
established between thermosetting and thermoplastic 
materials, and a chart is included to grade each of 13 
plastic materials as to toughness; flexural and tensile 
strength ; color stability ; cold flow; water, acid, caustic, 
and solvent resistance; dimensional change; heat re- 
sistance ; flammability ; heat insulation ; specific gravity ; 
hardness; loss factor; resistivity; dielectric strength; 
and moldability around inserts. Differences and in- 
dividual advantages of laminated and molded forms 
are discussed, and emphasis is given a word and pic- 
ture study of the production of items in both categories. 
Various grades of laminated and molded materials are 
described and keyed to their most ideally suited points 
of specification. Richardson Co., Melrose Park, III. 


FOR LIGHTING REQUIREMENTS. Checklist 
of factors in lighting problems. Bulletin No. 1143 re- 
views the points which require study in the use of 
illumination, primarily in connection with the mechan- 
ical product. Artificial and natural] illumination are 
discussed and fundamentals in seeing are related to 
size of the object, contrast, time, and brightness. In- 
formation is provided on proper balance of localized 
and general lighting, and it is shown that improved 
output, increased production, better space utilization, 
lower production costs, cleaner surroundings, boosted 
morale, greater safety, and lowered equipment and 
maintenance costs can result. Illustrations of typical 
specification points are tied up with case histories of 
illumination problems and a series of suitable lamps and 
fixtures are cataloged. Fostoria Pressed Steel Corp., 
Fostoria, Ohio. 


LOCKWASHER-SCREW ASSEMBLIES. Cov- 
ers 3 basic types of fasteners. Large sized illustrations 
of each of the units are keyed to text which shows how 
each should be specified and what its advantages are. 
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controls, finishes, etc., for inte- 
gration within complete products 
of various kinds. _ 
Engineer-designer and execu- 
tive readers of ELECTRICAL 


MANUFACTURING may forward 
requests for copies, preferably 
upon letterheads of their com- 
pany, directly to the manufac- 
turer, at addresses indicated. 


First is a spring-type lock which provides a strongly 
tensioned assembly. Like all the units described, this 
is available pre-assembled on any kind of screw. It 
possesses closing loads and reactive pressures in excess 
of that of helical spring washers. Advantages are 
shown for unusual conditions where an extra tight 
assembly is desired. Second is a tension washer for 
limited space and non-severe service conditions. Third 
unit described is a non-linking helical spring washer. 
Advantages of pre-assembled screw and lock washer 
units are related to saving of time and space, exten- 
sion of life, and reduction of loss and production costs. 
Reliance Spring Washer Div., Eaton Mfg. Co., 
Massillon, Ohio. 


LOW-VOLTAGE AIR CIRCUIT BREAKERS. 
Fully indexed catalog containing three sections, that 
devoted to selection covers rules for approximating the 
necessary interrupting capacity of circuit breakers both 
for ac. and de. systems. Case conditions are reviewed 
for ac. systems both where the primary is of limited 
capacity and where the primary voltage remains con- 
stant during a short circuit. The use of back-up break- 
ers, imperative when it will save material, is also ex- 
plained. Two tables are included giving the allowable 
carrying capacities of wire and cable and listing the 
approximate full-load currents drawn by ‘de. and ac. 
motors from ¥% to 1000 hp. The construction section 
contains schematic diagrams showing the trip-free 
operation of a circuit breaker when closing against a 
fault, as well as the normal open and closed positions. 
The third section on protective devices gives details on 
types of tripping mechanisms available such as reverse 
current, current rise, undervoltage, shunt, overcurrent, 
etc. Catalog No. 1002. I-T-E Circuit Breaker Co., 
19th and Hamilton Sts., Philadelphia 30, Pa. 


TO RECORD AND CONTROL. Leaflet includes 
automatic pH, humidity, liquid level, pressure, vac- 
uum, draft, flow and process time-cycle controllers. 


' Some of the recording and indicating devices listed are 


thermometers, gauges, pyrometers, tachometers and 
flow meters. Automatic control instruments are re- 
viewed in both air-operated and electrically-operated 
models. Air-operated controllers come in five basic 
forms: On, off,’ throttling, reset, pre-set, and preset 
reset types. Telemetering instruments covering the 
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1. Testing each 
Watch Dog for pre- 
cision lamp start- 
ing. 


2. Making calibra- 
tion adjustment for 
accurate cutout of 


blinkers. 


3. Lockout test to 
prevent dead lamp 
blinking and flick- 
ering. 
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100-watt 
lamps 


ODAY, more than ever before, efh- 
cient and economical performance of 
a product depends on its precision in 
construction. That’s the reason for the 
G-E Watch Dog’s reliable performance. 
Every manufacturing operation of the 
Watch Dog—from raw materials to fin- 
ished devices — is tested and inspected 
with painstaking care. Each starter is 
tested individually to provide precision 
starting and accurate stopping. 


G-E Watch Dog Starters are perform- 
ing with the utmost dependability in war 
industries all over the nation. They’ve 
completely eliminated blinking and flick- 
ering of dead lamps that annoy war 
workers and slow up production. They’ve 
saved many hours of maintenance time 
by substantially reducing replacements. 
Under specified test conditions the FS-40 
outlasts ten 40-watt lamps, the FS-100 

. eight 100-watt lamps. This is equi- 
valent to the approximate life of five 
ordinary starters. 


Standard fluorescent starters in the G-E 
line include FS-2 for 15- and 20-watt 
lamps; FS-4 for 30- and 40-watt; FS-5 
for 6- and 8-watt; FS-44 for 40-watt; 
FS-64 for 100-watt and FS-74 for 65-watt. 


For complete information write for the 
new G-E Fluorescent Accessories Catalog. 
Send your request to Section Q242-12, 
Appliance and Merchandise Department, 
General Electric Co., Bridgeport, Conn. 
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New A-75-J, Less Subject 
to Breaking or Cracking 


Uneven expansion or contraction is the cause of 
cracking in ordinary tubing. This new Colonial tub- 
ing was developed especially to minimize cracking 
and breaking during heating and cooling cycles. 
A-75-J expands and contracts slowly and evenly. For 
this reason, it is the ideal tubing for wire wound 
resistors. 


THE COLONIAL INSULATOR CO. 


937 Grant St., Akron 11, Ohio @ Chicago Office: 1706 Fullerton 
























New “highs” in production, new “lows” in 
unit cost start the day you change from solid 
rivets to tubular or split rivets and Chicago 
Automatic Rivet Setters. Chicago Riveting is 
fully automatic .. . the rivet is fed, inserted 
ond clinched with each trip of the foot pedal. 

Have Chicago Rivet engineers analyze your 
rivet cost reduction possibilities now. Send 
us loose samples of your assemblies .. . we 
return them fully riveted, with accurately esti- 
mated riveting time schedules. When Army 
and Navy men see how much faster and better 
Chicago Riveting is, their usual advice is 
“Change now to Chicago Automatic Riveting.”’ 





Typical Chicago Automatic Rivet Setter. 
Other models available for setting up to 
4 rivets ot a time...bench or pedal types. 


Ci VA, 


CHICAGO RIVET 
& MACHINE CO. 


9600 W. JACKSON BLVD., BELLWOOD, ILL., (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 








electric and the pneumatic system are described with 
diagrams on information for measuring, recording and 
controlling. The system of pneumatic, telemetering 
discussed provides an easy and accurate method of 
measuring temperature, flow, pressure, and liquid level 
at one point and transmitting it as far as several hun- 
dred feet where it can be recorded, indicated or auto- 
matically controlled. This instrument is particularly 
well suited for specification where explosive atmos- 
pheres are likely to be encountered. In electrical tele- 
metering, transmission may be over telephone circuits, 
private wires, or carrier current channels. This method 
measures pressure, flow, temperature, etc., at any dis- 
tance. Bulletin No. 1880. Bristol Co., Waterbury 
91, Conn. 


METAL-WORKING SERVICES. Being a survey 
of grinding, machining, stamping, heat treating, and 
tool and dye production facilities. Folder shows by 
illustration and text how the company is capable of 
undertaking the most difficult parts-making jobs at top 
speed. Adjacent to the section discussing the facilities 
of each of the various departments are displayed a 
number of examples of products put out by that de- 
partment. Ace Mfg. Corp., Erie Ave. at K St, 
Philadelphia, Pa. 


SECTIONAL HEAT CONTROL. Booklet pre- 
sents facts relating to the integration of insulated flow 
principle to conventional hot water, warm air, steam, 
and air conditioning systems. How, instead of the 
present on and off systems that prevail today, an even 
flow of just the right amount of heat, constant and 
continuous, may be made to replace the heat losses of 
the day. Diagrams with explanations are provided 
for each type of heating described. Minneapolis- 
Honeywell Co., Minneapolis, Minn. 


RECTIFICATION BY IGNITRONS. Mercury- 
arc rectifiers for 501 kw. and higher ratings, 250 to 
900 volt. Illustrations and listings of advantages for 
converting ac. to de. for heavy duty service are given 
in detail plus considerable description of easy installa- 
tion, quick starting, quiet operation and low operating 
and maintenance costs. Schematic diagrams illustrate 
the design and mechanical construction, the operation, 
and successive steps involved in the manufacture and 
assembly of the rectifiers. Bulletin GEA-3706. Gen- 
eral Electric Co., Schenectady, N. Y. 


PRE-INSULATED SOLDERLESS TERMI- 
NALS. Bulletin reviews a quick and easy means to 
save labor and time in the assembly of insulated, sol- 
derless terminals. Test data on insulation include dry 
dielectric strength of 750 vpm., wet dielectric strength, 
350 vpm., tensile strength 2150 psi. and life at 220 
deg. F over 400 hr. Insulation does not shatter when 
pinched with pliers at minus 40 deg. F and does not 
support combustion when tested in accordance with 
ASTM, D350-40T. The pre-insulation takes the exact 
contour of the crimp without distortion or cracking. 
It will not dry out or become loose. Other character- 
istics of terminals are all copper construction, wrap 
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Which Relay 
Should You Use? 





LET THE AUTOMATIC ELECTRIC 
FIELD ENGINEER HELP YOU FIND THE ANSWER 


(ZTZ 


The Automatic Electric catalog lists over 
forty basic types of relays—each one 
offering spring and coil combinations in 
almost infinite number. Among these, 
there are one or more specific combina- 
tions that will exactly meet the conditions 
of your particular problem. To help you 
make the right selection is part of the 
Automatic Electric Field Engineer’s job. 

By asking his help, you benefit in two 


ways: You save yourself time and trouble, 
and you benefit by getting a dependable 
and proved product that has been devel- 
oped by a concern that has made elec- 
trical remote control its sole business for 
more than fifty years. 

Write today for your copy of the new 
Automatic Electric catalog. It’s a store- 
house of electrical remote control data. 
Of course, there is no obligation. 





AUTOMATIC ELECTRIC SALES CORPORATION 





AND OTHER CO YNTROL DEVICES 
1033 West Van Buren Street Chicago 7, Illinois 


in Canada: Automatic Electric (Canada) Limited, Toronto 


AUTOMATIC 
ELEC ERIC 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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S30C 


WIRE STRIPPER 


e CLEAN CUTTING 
© PRECISION STRIPPING 













e FAST WORKING 
e EASY OPERATING 


The Wenco S30C Wire Stripper 
employs a unique patented oscillating blade principle, 
unlike ordinary strippers, assuring a complete and clean 
stripping of insulated covering with single pull of handle. 
This engineering achievement also insures a permanently 
precision adjustment to any wire or fra cable in its capa- 
city range until readjustment is desired. The S30C will 
accommodate fra cable up to 34” dia. stripping clean 
without scratching, marring or in any way injuring in- 
sulation of internal wires. (Model S130 availab'‘e for cable 
up to 1” dia.) Also indispensable for stripping parallel 
wire and heater cord. Send sample wires and have your 
stripping problems engineered by Wenco. 


Ask for your copy of new Bulletin 


MANUFACTURING CO. 


WIRE STRIPPERS AND CULIQese 
TOOLS «- DIES AND STARE Vee 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 


















y CURRENT + VOLTAGE 
FLUCTUATION 
EDUCED 
| WITH 


AMPERITE 


REGULATORS 


1, Amperites cut battery voltage fluctua- 
tion from approximately 50% to2%. 

2. Hermetically sealed — not affected by 
altitude, ambient temperature, humidity. 

3. Compact, light, and inexpensive. 

_ Used by U.S. Army; Navy. and Air Corps. 












tees 


Sz For delays from 1 to. 100 seconds. 
by altitude. . .. Send for catalogue sheet 





ENGINEERS: ~ 


AMPERITE CO., 561 Broadway, New York (12 
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around crimp, step-up crimp, positive insulation sup-, 
port, visual inspection, and built-in wire-guide. Preci- 
sion dies used in assembly are an assurance of uniform 
installation, there being three perfect crimps in one 
operation. Every crimp is applied with exactly the 
same pressure. The dies are marked with an identify- 
ing disk of the same color as the terminal which they 
will crimp. Red identifies 22-18 and blue, 16-14. In- 
sulation, bonded to the terminal, will not slip and can- 
not accidentally be removed. A chart is included on 
ring tongue for single stud giving wire size, color, stud 
size, stud clearance, tongue width, overall length, etc., 
in Bulletin 29. Aircraft-Marine Products Inc., 
1523 N. 4th St., Harrisburg, Pa. 


ZINC ANODIZED YELLOW OR BLACK. A 
fast, easily controlled means of increasing the rust- 
resistance of zinc coated steel parts and of retarding 
the formation of white zinc corrosion products. Parts 
finished with this zinc have stood up in excess of 200 
hr. under the AN salt spray test. A dark, semi-lus- 
trous black and a brassy, slightly iridescent yellow 
are available. The procedure is fast and simple and is 
operated at room temperature in an unlined steel tank. 
Steel cathodes are used, and the work is made anodic 
at 6 volt or less. Only about 3 min. are required to 
produce the finish at a current density of 20 amp. 
per sq. ft. Temperature control is recommended 
though the operating range is quite wide, between 60 
deg. and 80 deg. F. United Chromium, Inc., 51 
East 42nd St., New York 17, N. Y. 


WHEN AND HOW TO SPIN. Advantages and 
limitations of metal fabricating technique. Including a 
short historical start, this presentation of the facilities 
and services of one supplier moves directly to a factual 
description of the steps involved in making a spun part. 
For guidance of the engineer-designer, succeeding text 
and diagram show the basic shapes which may be made 
and their relative advantages and disadvantages. Fore- 
most in the description is the factor of economy as it 
bears on the original design of the product using the 
parts. Data are given on the adaptability of various 
common metals to spinning procedures with figures 
which establish a relationship between each material 
and the economy with which it can be supplied. Con- 
siderations of size, gage, tolerance, and quantity are 
taken into account and a few specific products are 
shown as exceptions to some of the basic rules of prac- 
ticality. Many case histories are included to show 
how spun parts have been integrated within design 
of products ranging from tank trucks to space heaters. 
Another section illustrates and describes the facilities 
available for spun parts at the plant of Milwaukee 
Metal Spinning Co., Milwaukee 14, Wis. 


TIME INTERVALS HARNESSED. Indexed 
catalog containing technical information on engineer- 
ing service rendered as well as details of ac. timing 
motor and gear units, shift, brake, and friction units, 
constructional details, standard timers, specially de- 
signed timing devices, electronic timers, dc. timing 
motors, standard shafts and specifications, speed tables 
and stroboscopic light units. Dimensional drawings 
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Typical of CHELSEA engineering and 
sign resourcefulness are the OCTOPUS 


TYPE OPJ—OCTOPUS JR: 
Portoble Exhouster and Blower 


TYPE DUB—SHIPHOLD EXHAUST 
Blower or Exhouster 





TYPE CP—PRESSURE BLOWER 
General Purpose Pressure Type 


TYPE PH—-PENTHOUSE 
Roof Ventilotor 





TYPE IND—INDUSTRIAL 
For Factories, Foundries, 
Laundries 


TYPE AA—UTILITY 
For All Purposes; 
answers Any Fon Requirement 


TYPE DXB—BOOSTER 
For Spray Booths, Fumes, 
Excessive Heat 





LWL—SHUTTER LOUVERS 
Automatic, Regular 
and Ceiling Models 


CHELSEA FAN & BLOWER COMPANY 


IRVINGTON, NEW JERSEY 


1206 GROVE STREET 


FEBRUARY 1944 














JONES BARRIER STRIPS 


Solve Most Terminal Problems 


A compact, 
sturdy ter- 
minal strip 
with Bake- 
lite Barriers 
that provide 
maximum 
metal to 
metal spacing and prevent direct shorts from 
frayed wires at terminals. 


6 SIZES 

Cover every requirement. From 4, wide and 
13/32" high with 5-40 screws, to 2 iy,” wide and 
1144" high with 14,”-28 screws. Jones Barrier 
Strips will simplify as well as improve the 
electrical connections of your products. 
Three lines of Jones Multi-Circuit Plugs and 
Sockets fulfill every connecting requirement. 
Hundreds of standard terminals. 

Write today for catalog listing complete line 
of Jones Electrical Connecting Devices. 


HOWARD B. JONES 
2460 WEST GEORGE ST. CHICAGO 18, ILL. 





2-151 











256 


BOTH HANDS FREE 


—for Greater 
Production with 


“LINEMASTER” 
FOOT TREADLE SWITCH 


3-PHASE MODELS 


NOW AVAILABLE 





Time-cramped plants all over the country are adopting this 
efficient, itive-action switch—for greater production—for added 
ety. ves both hands free for work. A must for machines 
that are switched on and off frequently. et aRe OR 
MAINTAINED CONTACTS IN ALL MODELS. Rated at 
oo. 250 — om Cc. poo ota 10 Am 140-475 volts, A.C., 
ae whe HR. three-pole mechanism. 3- Phase 
Aah up = 2 Oar. 575 575 Volts, A.C. 


We Welcome Specifications on Special 
Requirements. Write Today for Bulletin. 


SIMONDS MACHINE COMPANY, INC. 


15 MASSACHUSETTS AVE. SOUTHBRIDGE, MASS. 











are included and voltage, frequency, watts input, direc- 
tion of rotatior, output shaft and pinions, lead length, 
lead location, friction, lubrication, torque, and speeds 
are listed for each motor series. Cut-away views of a 
timing motor are shown, and each part is explained. 
Another section contains technical data on the full 
range of timing applications with special layout tables. 
New applications brought cn by wartime demand in- 
clude radio keyers, time delay mechanisms for the pro- 
tection of vacuum tubes, various types of multiple cir- 
cuit repeat cycle timers, etc. Catalog No. 112. Hay- 
don Mfg. Co., Forestville, Conn. 


ELECTRICAL CONTROL DEVICES. Complete 
catalog covers stepping switches, keys, lamps and lamp 
holders, solenoids, counters, switchboard plugs and 
other various types. Also reviewed are two desk micro- 
phones, a carbon and a magnetic type, especially 
adapted for use in airport control rooms and similar 
situations. A double-page chart shows the important 
characteristics of the small, lightweight and vibration- 
resisting and aircraft service relays. Operating data 
and scale mounting drawings are given in Catalog 
4071-D. Illustrations followed by descriptive matter 
are included giving dimensions and full specification. 
Automatic Electric Co., 1033 West Van Buren 
St., Chicago, II]. 


EXTRUSIONS IN PLASTICS. Detailed booklet 
explains the process of molding and the advantages; 
discusses diversified shapes for all purposes, types of 
materials and their properties that are extrudable, fab- 
rication, etc. Chart listing physical characteristics of 
plastics is shown, and illustrations of the intricate 
shapes produced are included with explanatory foot- 
notes. A new development is the plastic extrusion of 
two or more colors which are an integral part and are 
as permanent as the body itself. Aging and constant 
exposure to light will not cause these plastics to deteri- 
orate. For purposes where easy identification is essen- 
tial or for electrical insulation, plastic tubing, either 
rigid or flexible with one or more color lines protruded 
into the body of the tubing is especially adaptable. 
Either opaque or transparent tubing can be furnished 
with one or more contrasting color stripes in various 
combinations. Has excellent insulating and _non- 
oxidizing properties and is highly resistant to acids, oils 
and greases. This plastic flexible tubing can be fur- 
nished in a wide variety of sizes, lengths, thicknesses 
and degrees of flexibility. Bulletin No. 300. Carter 
Products, Inc., Cleveland, Ohio. ° 


TUNGSTEN WELDING ELECTRODES. In the 
intense heat of the welding arc, plus the additional heat 
generated by the reconversion of hydrogen from the 
atomic to the molecular state, electrodes must retain 
their stiffness, keep the arc properly spaced and “yet 
be consumed slowly. Those tungsten types herein de- 
scribed are economical to use and give accurate con- 
trol and uniform results. Deposits are not affected by 
subsequent heat treatments nor do they become part of 
the weld. A chart shows properties of high purity 
tungsten, including density, tensile strength and melting 
and boiling points. An outline diagram covering the 
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Selecting the metal with the right 
combination of properties for a particular 
job is easier with the new Inco Bulletin 
...‘Properties of Some Metals and Alloys” 


This booklet won’t solve any complex technical 


problems. It isn’t intended for that. 


But it does provide a handy, quick comparison 
of 108 metals and alloys, compiled in easy-to-read 
chart form from recent information supplied by 


the metal producers. 


Approximate composition, tensile strength, yield 
strength, elongation, Brinell hardness, density, spe- 
cific gravity, melting point, specific heat, thermal 


expansion coefficient, thermal conductivity, elec- 


.trical resistivity, and tensile and torsional moduli 


of elasticity are all listed. 


You'll find it a convenience and a time-saver. 
Use the coupon at right, or a postcard, for a com- 


plimentary copy. 


pero RET eather ey SSR Sea ae “3 


INCO NICKEL ALLOYS! + 


rs TRE, 


MONEL - “K'’MONEL - “S$” MONEL - “R” MONEL - “KR” MONEL - INCONEL - “2” NICKEL - WICKEL 
Sheet...Strip...Rod...Tubing...Wire... Castings 
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New Summary of Data 
on 108 Metals and Alloys 


Monel (wrought and cast) 
“R” Monel, “K” Monel 

“H” Monel, “S” Monel 
Nickel (pure, wrought and cast) 
“D” Nickel, “Z” Nickel 
Inconel (wrought and cast) 
Hastelloy A, B, C, D 

Illium G, R 

Alcoa 2S, 3S, 17S, 52S, 53S 
Alclad 24S 

Alcoa 13, 43, 195, 214, 220 
Copper 


Red Brass 
(wrought and cast) 


Yellow Brass (high brass) 
Naval Brass (Tobin bronze) 
Admiralty Brass 

Muntz Metal 

Manganese Bronze 

Silicon Bronze 

Phosphor Bronze 5% 
Aluminum Bronze 
Beryllium Copper 

Nickel Bronze (cast) 

Nickel Silver 20% (cast) 
Nickel Silver 18% (wrought), 


13% (cast), 10% (wrought) 


Ambrac 20% 
Cupro-Nickel 70-30, 55-45 
Tin 

Chemical Lead 

Antimonial Lead 
Tellurium Lead 

Soft Solder 50-50, 60-40 
Zinc 


Zilloy 15, 40 


Dow Metal E, H, R, X 

Silver (pure) 

R-T Silver Brazing Alloy 
Easy-Flo Silver Brazing Alloy 
Gold (pure) 

Platinum (pure and commercial) 
Iridium-Platinum 10% 
Rhodium-Platinum 10% 


’ Palladium 


(commercial and hard) 
Tantalum 
Iron (wrought, ingot and cast) 
Ni-Tensyliron 


Ni-Resist 
(standard and copper-free) 


Ni-Hard, 
low carbon, high carbon 


Carbon Steel (SAE 1020) 
Cast Carbon Steel 
Cast Alloy Steel 


Stainless Steel 304, 309, 310, 
316, 321, 347, 325, 410, 420, 
430, 446, 312, 330 


Cast 18 Cr 8 Ni Steel 
Cast 18 Cr 8 Ni 3 Mo. Steel 
Invar 

Cast 28 Cr 10 Ni Alloy 
Cast 35 Ni 15 Cr Alloy 


60 Ni 15 Cr Alloy 
(wrought and cast) 


80 Ni 20 Cr Alloy 
Iron Silicon Alloy 


Durichlor 








Durimet 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5, N. Y. 


Please send me a copy of ‘Properties of Some Metals and Alloys.” 


Name & Title 


Company 


Address 
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OF YOUR 
POSTWAR 
PLANNING 
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iF your post-war production plans have 

reached the stage where you can 
anticipate your needs for screw prod- 
ucts of definite types and sizes (or if 
you will let us help you in determining 
your post-war needs) you can protect 
yourself against delays in delivery by 
placing your requirements with us now 
for preferred handling when the restric- 
tions on civilian production have been 
removed or relaxed: No priority is 
required. 


Cp ent 


UW 


4a”, 


Such orders are being accepted and 
held in file subject to current prices 
when definite delivery dates can be set. 


ay 


By ordering now you will be assured 
of prompt deliveries while others are 
still in the “blue-print" stage. 


Mihi 


For your own protection — make 


“STRONGHOLD” a part of your 
post-war planning NOW! 


”" 


am, 
ily 


A new STRONGHOLD catalog 
is in production. Is your name 
on our mailing list? 





MANUFACTURERS 
SCREW PRODUCTS 


Chicago 10, Ill. 








212 West Hubbard Street 





























atomic-hydrogen welding process indicates preheating 
and postheating effects before and behind the weld zone, 
Helium or argon arc welding make possible welds of 
exceptional strength and corrosion resistance as used 
for welding magnesium and its alloys. In fusing two 
surfaces by this method, filler rods are used, generally 
of the same composition as the magnesium alloy being 
specified. In the atomic hydrogen process, an ac. arc 
is maintained between two tungsten electrodes in an 
atmosphere of hydrogen. Enclosed in a hydrogen 
flame, the arc stream follows a horse-shoe shaped path 
between the two tungsten electrodes. The hydrogen 
serves the purposes of keeping all oxides, scales, nitrides 
out of weld, gives a ductile, machinable joint, and acts 
as a great heat-carrier from the arc to the weld. 
Callite Tungsten Corp., Union City, N. J. 


MICA, GLASS BONDED. Brochure A describes 
dielectric as dependable for all-purpose electrical insu- 
lation. Relating the product through its history and 
development to the extreme and urgent requirements 
of modern technology, the volume starts by showing 
a representative group of parts to demonstrate the pos- 
sibilities of fabrication by grinding, counter boring, 
drilling, grooving, slotting, tapping, and molding. Fur- 
ther data.on machinability are supplied in the form of 
text which gives details on types of equipment to be 
used, speeds, feeds, and related factors. An extensive | 
section is devoted to a discussion of design criteria 
including preferred shapes, tapped holes, counter- 
boring, thickness of flat parts, round rods, corners, 
holes, keyways in holes, bushings, slotted bars, toler- 
ances, overall dimensions, hole spacing, hole size, angu- 
lar dimensions, flatness, and diameter of rods. Out- 
standing features of glass-bonded mica are shown to 
be its insulating properties, heat and moisture resist- 
ance, mechanical strength and bonding, and non-warp- 7 
ing properties. These are related to a list of most 
common points of specification in military, aviation, in- 
dustrial, and electronic apparatus. Also included is a 

catalog of sizes and shapes and a section displaying | 
results of various tests on the substance. Electronic = 


Mechanics Inc., 70 Clifton Blvd., Clifton, N. J. 





FLEXIBLE TUBING, FITTINGS. Case study 
of minor vibration, major vibration, and tube move- 
ment. Bulletin No. 3101 delves into the problem of 
eliminating fitting and tubing failure resulting from 
these 3 conditions in lines used to carry liquids or 
gases. Implications bear on such products as gasoline 
engines, automobiles, airplanes, .trucks, tractors, ma- 
chine tools, trains, and tanks and other combat im- 
plements. Definitions are provided for the two types’ 
of vibration and for tube movement, and specific rec- 
ommendations are made for the prevention of failure 
under each by use of proper fittings. Complete listings 
are given for three different types of components in- 
cluding sizes from % to 3%4 in. O. D. Imperial Brass 
Mfg. Co., 1200 W. Harrison St., Chicago, III. 











DIALS IN PLASTIC. Combine savings in material, 
weight, and cost. Leaflet illustrates plastic dial assem- 
bly corresponding with USAAF drawing NosJ 
AC074078 and ACO70514.° Suggestion is that specifi- 
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GREASED LIGHTNING STREAKS IN 
FOR THE KILL 


HE bigger they are, the harder they fall! That’s the 
slogan of the PT’s. There’s nothing the NIPS can 
show that PT’s won’t take on and send to the bottom. 
The record proves it. 
In the production of PT boats, lightness in weight 
and exceptional strength are important factors. That’s 


why there is found in their construction and insula- 
tion—strong, lightweight plastics like National Vul- 
canized Fibre and Phenolite, laminated Bakelite. We 
salute the Naval architects who gave our fighting men at 
sea the lightning striking panther, the PT boat. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON DELAWARE 
Offices in e Principal Cities 








National Vulcanized Fibre and Phenolite, 
laminated Bakelite parts, because of their 
lightness in weight, high dielectric strength, 
exceptional wearing and other qualities, 
are playing a vital part in everything of 
Uncle Sam’s that “flies, floats or shoots.” 














ee on 








cial U.S 3.Navy F arene. 


















—and for the future. 


I ww we we we ww es es gl 





<A 


ST. MARYS 





sweets Carbon Brushes for use 
in 


ar Machines 


. Supplying Carbon Brushes for Ma- 
= chines that Make War Machines 


Supplying Carbon Brushes for use 
= in ost War Machines 


Pure Carbon engineers, located in principal 
cities, are prepared to help you work out 
suitable brush applications now—for now 


URE CARBON CO., INC. 


PENNSYLVANIA 








cation be made as an alternate for brass and aluminum 
components. Displaying actual size photographs of the 
two units, the presentation offers alternatives of the 
dials singly or as complete assemblies for fuel transfer 
valves and fuel cock controls. Besides the weight, vital 
material, and cost savings possible, the advantage of 
low cost substitution of different imprints and face de- 
signs is stressed. Aircraft Specialties Co., 601 
South Anderson St., Los Angeles 23, Calif. 


PIEZO-ELECTRIC CRYSTALS. Production to 
limits of one millionth of an inch. Expounded in nar- 
rative style is the story of control crystals for radio 
from 1938 to the present day. It starts with enemy 
activity in the export of quartz crystals from Brazil 
and production as they pursued it during the days when 
these controls were, in the U. S., made in the smallest 
quantities and under laboratory conditions. The book- 
let shows how crystals serve in frequency control and 
why their production has been so important. Reeves 
Sound Laboratories, Inc., 62 W. 47th St., New 
York 19, N. Y. 


MECHANICAL VACUUM SWITCHES. Ap- 
pear in 4 forms in folder Et-la. Leaflet shows how 
these units gain from their enclosed and evacuated de- 
sign ability to operate in hazardous locations and with- 
out the usual deleterious effects of corrosion and arc- 
ing. Other features listed include flexibility, low re- 
sistance contact, and space economy. Typical points 
of specification are listed and outline drawings are 
keyed to tables of dimensions and data for the various 
types. Full information is present on contact forms, 
voltage and current ratings, operating force, travel of 
operating arm, circuit interrupting ability, and weight. 
General Electric Co., Electronics Department, 
Schenectady, N. Y. 


FIBER SEALING. Displayed in sample form. 
Three types of fiber sheet packing materials are de- 
scribed in leaflet IND-323 and illustrated by actual 
appended samples of the materials. One is a fibrated 
leather packing to provide the advantages of leather in 
large, uniform, economical rolls and sheets. It is sug- 
gested for sealing oil, water, or gasoline where tem- 
peratures do not exceed 300 deg. F. The second is a 
low-cost fiber-sheet gasket material for general use, 
and the third is a special material designed to avoid 
corrosion when used in connection with alloys of alum- 
inum, magnesium, steel, zinc, or copper. Details given 
on each type include specifications, physical properties, 
formulation, and sizes, shapes, and thicknesses in which 
it is available. Industrial Division, Armstrong 
Cork Co., Lancaster, Pa. 


ABOUT TUBING AND COUPLINGS. Compen- 
dium of data on flexible-line engineering design. Sub- 
jects covered include detachable couplings, unions, and 
flanges used with seamless flexible bronze hose; one- 
piece vibration absorbers; proper and improper design 
and specification’ of lines; water cooled flexible exhaust 
lines; self-draining hose; lubricators; and self-flaring 
couplings and copper tube. While many of the illus- 
trations and descriptions of right and wrong specifica- 
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CHECK THIS LIST OF 
FEATURES FOR VARIABLE 
SPEED ECONOMY AND 

EFFICIENCY 


e Highest Speed Ratio in Its 
Price Range 


e Instantaneous, Stepless 
Control 


e Finger-tip Tuning without 
Stopping Motor 


e Only Drive with Automatic 
Positive Belt Tensioning 


e More Compact than Any 
Other Drive in Its Field 


e Can be Installed in Any 
Position 

e Used with any Standard 
1725 to 1800 R.P.M. Motor 

e@ Operates in Either Direc- 
tion 

e V-Belt, Flat Belt or Direct 
Connection 





Model A Worthington ply 
Drive — 14 to 34 H.P. oo 
infinite speed control between 1 
and twice motor speed. spe 
sizes in course of manufacture. 


MV4-3 








Standard Products D 
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Worthington All-Speed Drive — direct connected — note 
simplicity of design with minimum number of working parts. 


16 to 
WITH ¥ 


By providing infinite speed control 
from 14 to twice motor speed, Worth- 
ington’s All-Speed Drive helps you de- 
sign machines with finger-tip tuning 
of the right speed to the job 
the lowest possible cost. For, it’s an 
easily proved fact that this simple, 
compact, stepless drive offers the high- 
est speed ratio in its price range. That’s 
why so many designers specify it above 
all others. 


-and at 


Lowest in cost to start with, Worth- 
ington’s All-Speed Drive adds further 
economies in operation because of 
special in-built features. Simple design 

. a minimum of working parts... 
no springs — therefore longer, trouble- 


free life. Belts can be removed quickly 
. no need to dismantle the 


and easily . . 
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1 SPEED RATIO 
% H. P. UNITS 


unit — therefore lower maintenance 
costs. Over-size double-felt, sealed type 
ball-bearings with life-time lubrication 
— therefore less wear ... more effi- 
ciency. 


But don’t think of Worthington’s 
All-Speed Drive merely as a money- 
saver. Reports from plant engineers 
and time study men show production 
increases ranging from 25% to 200% 


So — if economy as well as efficiency 
enters into your speed control consid- 
erations, you’ll do well to compare the 
many features of Worthington’s All- 
Speed Drive against any and all com- 
petition. For further details call our 
nearest District Office or Authorized 
Dealer or write today for Bulletin 
V1400-B10. 


SENIND THE NAME 


NGTON 


QANAA \ 
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WORTHINGTON ALL-SPEED DRIVE 


ivision * WORTHINGTON PUMP AND MACHINERY CORPORATION, 






* Harrison, N. J. 
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Cotton-interwoven or Uninsulated Windings 
Outside 


. Produced Automatically 


up to 8” Length... 7” Diameter 


Universal’s No. 103 Coil Winding Machine is 
similar to the No. 96, but with considerably larger 
capacity: 

Wires from No. 17 to No. 38 (B & S gauge); 
lengths 4” to 8”; diameters 14” to 7”. 

An extra pair of cams (for both wire and cotton 
traversing) provide the full range of coil lengths, 
and each cam in itself offers a wide selection of 
traverse lengths. Gear changes are readily effected 
for different ratios of wire turns per layer. 


An outer support gives added rigidity to the 
winding arbor, which is particularly desirable where 
coils are wound directly on laminated forms. 


Special accessories include a two-coil attachment 
for winding two like coils at once, and a special 
heavy-duty clutch mechanism for use when winding 
coils in multiples up to four at a time. 


You are invited to send sample coils for production 
estimates. 
Cross-wound coils (lattice-type) — Bul- 
letin 84 


Gutter-wound coils for heavy duty — 
Bulletin 98 


Spool-wound coils without insulation be- 
tween layers — Builetin 102 


Paper-insulated coils — Bulletin 104 
and 105 





43-E-13 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. lI. 





A Wide Range of Winding Machines for a Wide Range of Coils 
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| considerations of color; gravity; thinner; build up; 





_NEEDLE-TYPE BEARINGS. 


| race retainers. 


_as results rigidity, minimum number of parts, provi- 


| wide range of sizes available and for special provisions 


| Current examples of use are described and illustrated 





| details of engineering importance in the use of these} 
| products. 
















































tion are keyed to definite types of equipment, implica- 
tions are clear for similar uses on other types, 
Extensive data sheets are supplied to provide many 


Packless Metal Products Corp., 31) 
Winthrop Ave., New Rochelle, N. Y. 
CLEAR COIL-VARNISH. For high speed arma-§ 


tures and tightly wound, fine wire coils. Leaflet lists } 


dielectric; heat endurance; and resistance to oil, acid, 
alkali, and fresh and salt water. A brief description 
of the material is accompanied by illustrations of prod-| 
ucts of the type to which the material. is suited. Infor- 
mation is included on baking times and temperatures 
and an outline covers the step by step method of in-) 
sulating motors, transformers and coils both by im 

mersion and by vacuum impregnation equipment and 
processes. John C. Dolph Co., 168 Emmett St 

Newark 5, N. J. 


FREQUENCY-CONTROL CRYSTALS. Dis- 
played in various types. Broadside No. VA presents 
in a single spread, 11 types of crystals and holders fo 
commercial and electronic use. Units shown include 
crystal ovens with inbuilt temperature control for sta- 
tionary and mobile equipment and others without tem- 
perature control for control specification of all kinds, 
Information given with each listing includes frequency 
ranges, physical arrangement, dimensions, ratings, elee=} 
trical connections, and features bearing advantage to 
the user. In requesting specific recommendations, the 
text suggests submission of full information on fre 
quency tolerance; temperature coefficient ; ambient and 
full range of temperature ; purpose ; and type of oscilla 
tor Circuit including circuit constants, voltage ratings, qjem 
and load requirements. The Valpey Crystals, Hol- Bi, 
liston, Mass. 


With solid outer- 
Bulletin SM-42 describes the structural 
advantages of bearings of this particular design and 
shows how they are the result of a 12-year experience 
in the field. Cutaway and close-up illustrations show 


sion for incidental thrust, greater load capacity, and 
facile lubrication and sealing. Details are given on the 


which can be made in cases where it is desired to 
specify the units without the use of an inner race. 


in sectional drawings while a data section provides 
engineering reference for specification. Further space 
is devoted to a graphical presentation of load facto 
vs. speed, and notes are appended to relate to align 
ment, importance of proper lubrication, rotation ¢ 
outer race, life expectancy, type of load, and shal 
tolerances. McGill Mfg. Co., Valparaiso, Ind. 


INSTANT TEMPERATURE CONTROL. By 
electronic modalities. Showing the possibility of in- §CA 
stant control from recorded temperatures, Bulletin 
A2-3 describes the potentiometer method of heat meas- 
urement, breaks down the equipment into its component 
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HE engineers who equipped our invasion 

forces knew what they would need for 
successful action. They made unfailing per- 
formance doubly sure by specifying steels with 
the right combination of qualities for each of 
many vital applications. 

The hitherto unsuspected qualities of special 
purpose steels—proved in war service—will 
doubtless give wider scope to your planning. 
With its extreme resistance to stresses and 
strains, shock and fatigue, heat, abrasion and 
corrosion—because it is tougher and stronger, 
steel can help to make your visions of new prod- 
ucts eminently possible, practical and eco- 
nomical. 

The performance records of U-S-S Steels on 
the war’s worst battle fronts speak for them- 
selves. They may have a direct bearing on the 
success of your future products. For complete 
information on latest developments, keep in 
touch with us. The services of our technicians 


are at your disposal upon request, without cost 
or other obligation. 








U-S-S STEELS FOR DESIGN 


U-S-S HIGH TENSILE STEELS to resist corrosion and 
increase strength without adding weight. 

U-S-S COPPER STEELS fo give twice the atmospheric corro- 
sion resistance of regular steel at little additional cost. 

U-S-S HOT-ROLLED AND COLD-ROLLED STEELS to 
provide the basic advantages of steel, plus maximum economy 
in accordance with the needs of each job. 

U-S:S ABRASION-RESISTING STEEL to combat wear and 

WHAT WILL THESE QUALITIES OF STEEL potenleg. 


U-S-S STAINLESS AND HEAT-RESISTING STEELS to 
DO FOR YOUR DESIGNS OF TOMORROW? 


assure high resistance to corrosion and heat, and to reduce 
wieght. 


U-S-S CARILLOY ALLOY STEELS—Special Steels for the 





@In the yards where ships are 
launched in record time, steel 
helps to speed up prefabrication 
and assembly, yet retains all the 
seaworthy strength and power 
the big able cargo carriers need. 


special jobs of industry. 
U-S-S PAINTBOND—A galvanized, Bonderized sheet that per- 
mits immediate painting and holds paint tighter. 


U-S-S VITRENAMEL—Sheets designed especially for porce- 
lain enameling. 


What other metal could qualify P U-S-S ELECTRICAL SHEETS for motors, generators and 


transformers. , = 
@ Only steel could make a Jeep. 
It’s middle name is staying 
power. The designers chose steel 
to build into jeeps the rugged 
strength, the toughness and 
stamina that keeps them rolling. 


CARNEGIE-ILLINOIS STEEL CORPORATION 
Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel-Export Company, New York , 
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® Your inquiries are solicited for all special shapes, sizes and 
designs. Send us your specifications and our proposal will be 
furnished promptly upon receipt of print, sketch, model or sample. 
® Best grade materials, skilled workmanship and technical ex- 
perience insures the high quality by which Thomas Porcelain 
has been known for 69 years. 

® Development work, if needed, is part of our service. Write us 
today—our superior plant facilities will save you time and money. 


THE R. THOMAS & SONS CO. 


LISBON ole: Ee) 
BOSTON ind 





NEW YORK . CHICAGO 
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The KNURLING 
SPEEDS ASSEMBLY 


and 
LOWERS 
MAINTENANCE 
COSTS 


When driving screws, mechanics like to use their fingers 
and they prefer KNURLED “UNBRAKO" SOCKE 

HEAD CAP SCREWS because the knurling of the 
heads prevents time-wasting finger slip and lost motion. 


The cause of many breakdowns and repairs can be elimi- 
nated by the application of “UNBRAKO" HOLLOW 
SET SCREWS with KNURLED POINTS, because these 
make them self-locking so they won't work loose under 
vibration. “UNBRAKO" can be readily removed with a 


wrench, however, and used many times over. 


Specify “UNBRAKO” next time you order. Sizes: No. 4 
to 114” diameter. Catalog gladly sent upon request. 










Knurling of Socket Screws originated 4 NK () 
with “Unbrako” years ago. } 


Reg. U.S. Pat. Off. 
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STANDARD PRESSED STEEL CO. 


JENKINTOWN, PENNA BOX 
—— BRANCHES —— 
CHICAGO © ST. LOUIS 


© INDIANAPOLIS « 


* SAN FRANCISCO 


OVER 40 YEARS IN BUSINESS 











parts, and discusses the design and construction of each, 
Operating diagrams and a table of available scale 
ranges are shown as they bear on various thermo- 
couples and a photoelectric pickup unit. Simplicity, 
self-containment, electrical safety, long life, versatility, 
and ease of integration within the product are stressed. 
Wheelco Instruments Co., Harrison and Peoria 
Sts., Chicago 7, III. 


COMMUNICATIONS AT WAR. Includes the 
story of the radio invasion of North Africa. Planned 
to show how use of the company’s broadcast and com- 
munications equipment is helping to produce perfect 


‘teamwork in the actual prosecution of the war, this 


booklet, T205, relates events leading up to the trans- 
mission from aboard a U. S. battleship which preceded 
the actual invasion. Illustrations of plant activities 
and partial lists of leading products show the extent 
of war production and the war efforts being made by 
the management and personnel of Western Electric 
Co., 195 Broadway, New York 7, N. Y. 


TERMINALS, LUGS, AND CLIPS. A random 
sampling of special and standard electrical parts. Des- 
ignated as Bulletin L-3, this publication illustrates a 
wide variety of bus connector straps of copper, brass, 
or aluminum—plated or unplated; contract stampings 
in varieties of metals and in wide ranges of quantity; 
soldering and solderless terminals and lugs; and speci- 
fication and special fuse clips. Terminals and lugs are 
illustrated by dimensioned outline drawings and mad 
specific by tables of capacities and designation num: , 
bers. Porcelain cutouts, slate fuse blocks, special as-” 
semblies, switchboards, and panel boards are also in- 
dicated. Kolton Electric Mfg. Co., 123 New Jer- 
sey Railroad Ave., Newark 5, N. J. 


TUBING FABRICATION. Treatise shows meth- 
ods and devices for bending copper and alloy tube 
and pipes. Prepared as a result of specific inquirie 
for authoritative information on the subject, this hand- 
book includes information on hot and cold bending, 
minimum radii, temper, use of mandrels, and other es- 
sential factors. Attention is given to the use of filler 


’ materials such as sand, rosin, salt, and low-melting- 
Step by step procedures are in- | - 


temperature alloys. 
cluded for both smooth and wrinkle bending of larg 
diameter pipe. Other sections are added to provide 
data on the physical properties of copper; definitions. 
sizes and tolerances for brass, red brass, and copper 
pipe; tables to determine sizes; tolerances for round 
seamless tubes ; and weights of seamless tubing. While 
the book gives consideration to routine bending of pipe 
and tube for typical assembly work, it also devotes con- 
siderable space to factors related to bending as it ap- 
plies to production operations. Copper & Brass Re- 
search Association, 420 Lexington Ave., New 
York 17, N. Y. 


CIRCUIT COMPONENT REVIEW. Bears im- 
plications toward radio, electronic, automotive, and 
aeronautical industries. Fully indexed, this catalog 
provides listings of test tools, test leads, condensefs 
chokes, dials, soldering irons, chasses, cabinets, plugs, 
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Cewige Engineers 


Here’s a versatile unit with many electronic control 
applications...THE KOLLSMAN CIRCUTROL 


3 PHASE INPUT 

















CONTROLLED 
Roy ND) 














ACTUAL SIZE 


CIRCUTROL UNIT 


used as 


Adib dgelicelaM dsloht-m@elalice) 


Typical of the many special applications for which 
design engineers have found the Kollsman Circutrol 
particularly suited, is phase control of Thyratron type 
units. In this application the unit offers accurate linear 
control, as shown by the above graph. 

When used as a rotatable transformer, the Circutrol 
Unit produces a phase voltage which varies sinusoi- 


dally with the angular position of the {| tmast vousse vs roron ancie | 


rotor as shown in the graph at right. 

Another advantage of the unit as 
a rotatable transformer is that it is de- 
signed to withstand continuous rota- 
tion at speeds up to 1800 R.P.M., 
although many applications require 
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120° 160° 200° 
POSITION OF ROTOR 


nothing more than positioning of the rotor. 

Electrically, the Circutrols are motor-like precision 
units having high impedance two- or three-phase stator 
windings and single-phase rotors. Units are available 
which operate from 32, 115 and 220 volts, 60 cycles, 
and 110 volts, 400 cycles. 

These units may also be used as single or polyphase 
induction regulators, controllable volt- 
age modulators, single or polyphase 
alternators or phase shifters. 

For complete information about the 
Kollsman Circutrol write to Kollsman 
Instrument Division of Square D 
Co., 80-14 45th Ave., Elmhurst, N. Y. 
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Lynon- Daktn Co. 


/8947 Wesr BETHUNE 
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Air Cooled 
TRANSFORMERS 


A design and style for every 
application. 1/10 to 75 KVA. 
Single and three phase. Up to 
2400 volts primary. Write for 


big a 
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THE ACME ELECTRIC & MFG. CO. 
35 WATER ST. CUBA, N. Y. 
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antennas, suppressors, hardware, knobs, keys, oscilla- 
tors, switches, sockets, and jacks. Items are all illus 
trated and thoroughly described with tabular infor- 
mation provided for size selection and type specification. 
In addition, a special manufacturing service is indi- 
cated as being ready to perform engraving, machining, 
punching, stamping, drilling, finishing, etching, and as- 
sembly operations on a contract basis. Catalog No. 
220. Insuline Corp. of America, 3602 35th Ave., 
Long Island City, N. Y. 


POSTWAR AS IT MAY BE. Lists and describes 
some of the new products and services seen on the 
horizon by industrial scientists. Admitting at the start 
that many of the subjects discussed may seem vision- 
ary and far-fetched, this booklet seeks to cover a few 
of the products which may change our lives in the 
postwar years. Broken down into functional cate- 


| gories, the subjects are merely listed with little or no 


discussion as to detail or methods of accomplishment. 
Headings include homes, house furnishings and equip- 
ment, farming, food textiles and clothing, automobiles 
and highways, aviation, railroads, ships, vision and 
photography, radio and_ television, and electronics. 
Typical of the thought-provoking form of the items is 
one under house furnishings. and equipment: “Electric 
ranges which will include in a single unit: pressure 
cooker, broiler, toaster, grill and oven; with electronic 
temperature control for each.” Radio Corp. of Amer- 
ica, 30 Rockefeller Plaza, New York, N. Y. 


BATTERY PLUGS, RECEPTACLES. Cataloged 
in relation to their service with aircraft batteries, en- 
gines, and general industrial uses. Suitable for speci- 


. fication in engine starting, in single and multiple con- 


tact form for simplifying battery change or replacement, 


| and for miscellaneous functions, these connectors form 


a complete line. Actual points of use are shown by 
illustration and text, and full information for the speci- 
fier is provided on condensed data sheets. For the 
designer, items are shown not only in photograph form 
but also in dimensioned outline drawings. Cannon 
Electric Development Co., 3208 Humboldt St., 
Los Angeles 31, Calif. 


RESISTANCE ELEMENTS. Leaflet gives fea- 
tures of design and description. Listed in copper- 
nickel, and nickel-chrome alloy types, these coiled helix 
elements are illustrated and discussed with related tabu- 
lar data for resistance values and amperage ratings. 
Described also are points of suitability as well as the 
advantages involved in the particular type of the unit. 
Information is provided on the refractory cores ,pro- 
visions for free ventilation, lightness of weight, and 
space economy. Techtmann Industries Inc., 828 N. 
Broadway, Milwaukee 2, Wis. 


COMPACT VACUUM CAPACITORS. Circular 
E-T-2 lists 5 types. Specification of these is suggested 
for circuits involving peak voltages from 7500 to 16,000 
volt. Small size is shown as contributing to compact- 
ness of design in the finished product. High-frequency 
circuits are particularly suitable for these units. Illus- 
trations show the remarkable comparison in size be 
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Sheet metal 


Illustrated are a few of the many fabri- 
cated sheet metal products we have made 
for leading manufacturers; some charac- 
terized by extreme precision, others held 
to gauge limits. 


+ Cole “know-how” 


Cole engineers are also pioneers in 
converting from castings to sheet metal. 
Cole offers all facilities of a complete 
manufacturing and tool-making organi-— 
zation; completely equipped for mass 
production. 


=the right answer! 


Whatever your problem — instrument 
housings, boxes, chassis — Cole can 
help you. 


INQUIRIES INVITED 


COLE STEEL EQUIPMENT CO., 349 BROADWAY, NEW YORK 13,N. Y. 
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WIRE STRIPPERS 
For Every Purpose 





COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire — all in 
ONE simple foot pedal 
movement. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to operate 
as a pair of pliers. 

Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and 
performed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 

Will not crush stranded wire. 

For years, this hand stripper has given satis- 
factory service to users. Repeat orders 
attest to its superiority. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can pn e the merits of a Pyramid stripper 
in _— shop on your own work for ten days. Send your wire samples 

specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strip meee inciuaes the Colonial, EZ Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire 
models—are fully guaranteed for performance as well as mechanical 
construction. 


PYRAMID paUeeuee C0. 


TATE STREET, CHICAGO. 


ATE 


ILL 
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tween vacuum and air type units and curves are 
provided to illustrate operational advantages. Two 
pages of nomographs are included as an aid to the 
engineer-designer in selecting the proper capacitor for 
his specific requirements. Relationships are established 
at a glance between current, voltage, and frequency. 


_Electronics Dept., General Electric Co., Schenec- 


tady, N. Y. 


MERCURY-CONTACT THERMOSTATS. Dis- 
played in straight and angle types. Leaflet, Form 344, 
illustrates and gives specifications on standard tempera- 
ture controls with factory-set contacts and bearing in- 
herent immunity to dust, water, and shock. Data 
includes ranges, setting of contacts, tolerances, mount- 
ings, and physical dimensions. ‘Also described are spe- 
cial items with multiple contacts in many diverse ar- 
rangements, those with extreme tolerances, and various 
non-standard lengths in both straight and angle types. 
Illustrations are provided, not only for the products 
themselves but for such facilities as constant fempera- 
ture baths and electrical test equipment used in the 
processing, calibration, and checking of the thermo- 
stats of the mercury contact type during production. 
Bender Scientific Glass Inc., 2529 North Carlisle 
St., Philadelphia 2, Pa. 


INSIDE THE DRY BATTERY. Booklet Form 
C-1308 is described as a guide for students. Issued 
to collate information not readily available elsewhere 
concerning dry batteries and to familiarize features of 
improved construction which provide longer life or 
economy of size and weight, the presentation is in clear, 
concise form. Starting with the fundamental principles 
of electricity as applied to dry batteries, text, profusely 
interspersed with illustration, goes on through chapters 
covering: history, water analogies, how a dry cell pro- 
duces electricity, reactions in a dry cell, characteristics 
of dry cells, constitution and construction, and specific 
types. National Carbon Co., 30 E. 42nd St., New 
York, N. Y. 


MECHANICAL PROPERTIES OF METALS. 
Going back to the practical meanings of technical 
words used in describing and measuring. Using a his- 
torical method to trace the development of practices 
followed in the designation of mechanical properties 
of metals and alloys, this bulletin has the purpose of 
providing a handy tool chest of those technical yard- 
sticks and gages most generally useful to anyone who 
specifies, works, or uses metals. Subjects considered 
include such tensile properties as yield strength, pro- 


_ portional limit, elastic limit, ‘proof stress, rigidity, and 


ductility; torsional properties; hardness; toughness - 
impact strength, tension impact, and torsional impact : 
shear strength; high temperature properties; thermal 
expansion; low temperature properties; fatigue-effect 
of keyways on fatigue of shafting; quick tests for iden- 
tifying 8 white metals and alloys; nominal composition 
of nickel alloys; products and forms; comparative 
physical and mechanical properties; selection guide for 
nickel alloys ; conversion factors ; index of specifications 
covering nickel alloys; and definitions. International 
Nickel Co., 67 Wall St., New York 5, N. Y. 
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DOLPH’s INSULATING VARNIS 
‘MEET... 
SIGNAL CORPS SPECIFICATIONS 






































Extra Protection 


There are insulating varnishes in the DOLPH Line formu- 
lated to meet rigid requirements and they are especially de- 
signed for use in connection with radio transformer, choke and 
all other types of coils, as well as radio dynamotors, invertors, 
generators and capacitors. 

The illustrations on the right are only an indication of the different 
types of units which have been afforded extra protection with 
DOLPH’S Insulating Varnishes. 

These varnishes will provide your equipment extra protec- 
tion under the most adverse conditions. If its... high dielec- 
tric strength—glossy tough finish—high arc resistance—alkali 
resistance—acid resistance—water-proofness—oilproofness- 
or fast curing ... that you want, why not write today for fur- 
ther information regarding DOLPH’S Insulating Varnishes? 


WZ 


ial 











% 





JOHN C. DOLPH COMPANY 


Insulating Varnish Specialists 


168C Emmet Street, Newark, New Jersey 
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for Blower Applications 





... Oster Type C-2B Motor (Yoo H. P.) 
stands up in severe ambient temperatures 


This specialized motor, developed for vitally important war- 
time applications, operates satisfactorily in a 90° ambient, for . 
continuous duty. It is quality-built by the Oster organization, 
which for 15 years has been building fractional horsepower 
motors for use exclusively as original equipment on Oster 












motor-driven appliances. Ball-bearing equipped; built in an 
aluminum die-cast housing; 6, 12, 24, or 115 volts DC, 115 
volts AC ... You can depend on Oster motors to live up to 
the world-wide reputation of pre-war Oster appliances, and to 
deliver results that add to your own reputation for selecting 
sources wisely. Let us help you fit this or other Oster motors 


to your requirements. M-15 


John Oster Mig. Co. 


Department E-13 Racine, Wisconsin 
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Selecting Your Plastic Molder Calls for Thought— 


Plant capacity, we mean. The ability 
to so integrate engineering, tool- 
room and die-room, presses and 
finishing machines . .. and enough of 
each ... that plastic parts keep flow- 
ing into your production lines on a 
smooth, uninterrupted schedule. 


But plant capacity, important as it 
is, is only one of the reasons that so 
many industries come to Kurz-Kasch 
for so many diverse applications. 
There’s 25 years of experience in 
engineering plastics . . . in knowing 
plastic materials as to characteristics 
and suitability .. . in making intricate 
molds to the closest tolerances . . . in 
learning the finest points of the dif- 
ferent molding techniques. 


Whatever your product, the 
chances are we can show you inter- 
esting applications engineered and 
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INVESTIGATE CAPAC|TY! 


molded by Kurz-Kasch that demon- 
strate the value of this experience to 
you. And in the most successful ones, 
you can be sure that our experience 
with materials and engineering was 
used to advantage at the earliest 
stages of development. Ask for a 
Kurz-Kasch development engineer! 


on your post-war needs. 


~ KURZ-KASCH 


into account, and your molder knows both best. Consult him now 


- =. 
a Don’t contract for capacity too late! Engineering must take material 





For over 25 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1421 South Broadway, Dayton, Ohio 


Branch Sales Offices: New York ¢ Chicago © Detroit © Los Angeles ® Dallas © St. Louis © Toronto 


Canada. Export Offices: 89 Broad Street, New York City 
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Get This FREE BOOK 
of Facts About 


INSULATING VARNISHES 


Here is a 40-page book of facts boiled down 
to essentials that is a help to any man who is 
interested in electrical insulating varnishes. 

It shows you the different kinds of var- 
nishes and why they are made. It gives you 
help on how to select the right varnish for 
your job, how to apply it properly, and the 
correct method of drying. 

Many data are supplied in easy-to-under- 
stand tabular form. You will find it filled 
with useful information. 

Write for your free copy today! 








The P. D. GEORGE CO. 


5200 N. Second St. - St. Louis 15, Missouri 





CALL IN THE PEDIGREE VARNISH 
MAN NEAREST YOU 
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SUBCONTRACTS 


Are you stuck for delivery on power 
transformers like those shown 
above? If so write us at once, as 
we have some capacity available 
now for units from 1 KVA to 80 KVA 
on good priority ratings. An in- 
quiry will not obligate you. 








Or perhaps you can use some small- 
er units like those shown below. 





1OOnS 


In either case, let us put our 33 
years of experience to work for you 





A new 16 page Catalog is just 
coming off the press. Send for 
your copy NOW. 





Se ee ce ee 


OLDEN AVE ExT. 


TRENTON, 4, N. J. 
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* STABILIZED to keep its tough- 
ness and transparency — that’s 
Albanene Tracing Paper. Because 
it is treated with crystal-clear 
Albanite, a new synthetic solid 
developed in the K&E laborato- 
ries—Albanene will not oxidize, 
become brittle or lose transpar- 
ency with age. Albanene’s im- 
proved drawing surface takes ink 
or pencil fluently, erases with ease 


... Ask your K&E dealer. 








TRADE MARK 





KEUFFEL & ESSER CO: Est. 1867 
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Which Ozalid 
was designe 
your drafting 


@ZALID 





A Model B .. . Like Grumman's 





machine 
for 
room? 








A Model, . . Like Blaw-Knox’s 
Blasy-Knox Corporation 
Pittsburgh, Pennsyivania 


























A Type 2600... Like Standard Oil's 
Standard Oil Company of New Jersey 
Elizabeth, New Jersey 











Grumman Aircraft Engineering Corp. 
Bethpage, Long Island, New York 
For large-scale print production. 
1 An Ozalid Model B will turn out 
® whiteprints of your engineering 
drawings at speeds up to 20 feet per 
minute. Printing and Dry Developing 
are done in one continuous operation . . . 
and there are many exclusive features. 
It-can be relied upon for dependable 
and economical round-the-clock per- 
formance. Price $2,850.00 F.O.B. John- 
son City, New York. 


F is ideal when demands are mod- 

erate or occasional. It may also be 
used to supplement other equipment, or 
provide on-the-spot printmaking in de- 
partmentalized organizations. 


? For medium production. The Model 
® 


The printer and developer are com- 
bined in one compact unit and white- 
prints can be turned out at speeds up to 
4 feet per minute. Price $825.00 F.O.B. 
Johnson City, New York. 


For use with your present printer. 

3 If you have already installed ex- 

* pensive blueprinting equipment... 

you can add a Type 2600 Dry Develop- 

ing unit and receive all the benefits of 
Ozalid Printmaking. 

Expose Ozalid sensitized materials in 
your printer —then transfer to the Type 
2600. Rate of development is approxi- 
mately 5 feet per minute. Price $370.00 


F.O.B. Johnson City, New York. 


YOU CAN’T HAVE THIS VERSATILITY—WITHOUT AN OZALID MACHINE 


Ozalid’s Dry Development distinguishes it 
from all other printmaking processes. It 
eliminates baths, driers, plumbing connec- 
tions — is responsible for compact machine 
design. 

What’s most important, it allows you to 


use a full. line of sensitized materials and 
obtain exclusive printmaking “extras”. 
WITH OZALID YOU CAN: 

Make prints having blue, black, maroon 

lines on white backgrounds. 

Produce duplicate “originals”; reclaim 


soiled or worn tracings; eliminate drafting 
waste when making corrections. 

Use cut sheets as well as roll stock —elimi- 
nate trimming waste. 

Turn out all prints in the same manner. 
No variations in production. 


WRITE FOR CATALOG AND SAMPLES OF OZALID WHITEPRINTS. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE AND FILM CORPORATION 


* OZALID IN CANADA—HUGHES OWENS CO., LTD., MONTREAL 


JOHNSON CITY, N. Y. 
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When the strains of ‘Stars and Stripes Forever”’ 
resound through the sullen silence of Unter 
den Linden . . . “When the lights come on 
again all over the world”... what then? The 
curtain will rise upon a new world... new ma- 
terials... new processes ... evolved through 
the urgent needs of war. 

Tomorrow is the chemist’s. The world waits 
palpitant ... senses laboratory discoveries... 
many under war wraps. Coatings! A forward 










CREATING TOMORROW 


surge. New formulae... startlingly different 
. Save money, save time, save Customers. 
Durable as leathernecks. 

About your product finish. It rates research. 
Yesterday’s achievement will be tomorrow’s 
reject. We know. We have to. 

Write us. It involves no obligation. Address 
The Stanley Chemical Company . . . manufac- 
turers of Stanley Lacquers, Enamels, Synthetics 
and Japans... East Berlin, Connecticut. 
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Panel unit cooler manufac- 
tured by Kramer-Trenton Co. 
Trenton, N. J. 





Official U. S. Navy Photo 


A few applications for Signal Motors in 


Violent Sea Action! | other industries making war equipment— 


“Sure Kill” of a Nazi sub is depicted in this remark- | Shaded Pole 
able close-up of a U.S. bomber attack against a Nazi | 
wolf pack. One bare-legged Nazi stands in awe as Rectifiers (Operating vent fan) 


another ducks. Arrow points to depth bomb about Unit Heaters (Plant and barracks) 


to hit water. 
Blowers— 


Ventilators (Huts and barracks) 


Buy more War Bonds and help kill the enemy wolves! 


THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK A. C.—D. C. and 
In Canada: The Garlock Packing Company LOW VOLTAGE D. f. 
of Canada Ltd., Montreal, Que. 
Moving Picture Projectors 
The Garlock KLOZURE Diesel Engine Governors 


Oil Seal shown at the left 
keeps dust, dirt and water . . 

out of the bearing—and Bilge Ventilators 
keeps oil and grease in. 


KLOZURE Oil Seals are Antenna Reels (Aircraft) 


one of the many products 
Garlock is supplying to 


the U.S. Armed Forces Unit Heaters (Ships and Mobile units) 


and war industries. 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all Principal Cities 
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| Plaskon Urea-Formaldehyde 
Compound 


1. Wide range of lightfast hues, 
from translucent natural and 
pure white to jet black. 

2. Smooth surface, eye-catching, 
warm to touch. 

3. Completely resistant to com- 

mon organic solvents, imper- 
vious to oils and grease. 

. Possesses extremely high 
flexural, impact and tensile 
strength. 

. Highly resistant to arcing and 
tracking under high voltages 
and high frequencies. 








The unusual properties inherent in Plaskon 
Materials make them especially suitable for the 
molding of parts for, and assembly of, electrical 
equipment, both for high utility and decorative 


“PLASKON 


* *« MATERIALS « « 





o 





Gleétioal Designing 





Plaskon Grade 2 
Compound 


1. A Plaskon urea-formaldehyde 
of good quality, lower in 
price than regular Plaskon, 
and adaptable to economy 
production requirements. 

2. High resistance to, and retains 
lustre, surface and color in, 
presence of water, common 
organic solvents, soaps, etc. 


3. Identical unusual dielectric 
strength and freedom from 
arcing and tracking as regu- 
lar Plaskon. 

Furnished in one shade of 
black and brown only. 





purposes. Plaskon Materials are particularly 
serviceable where high voltages and high fre- 
quencies are present, and in parts which are 
continually subjected to voltage flash-over. 


Plaskon Melamine 
Compound 


1. Assures ample protection 
where water or high humidity 
prevent the use of urea 
compounds. 


2. Exceptional resistance to acids 
and alkalies. Non-porous, 2 
non-corrodible. 

3. Under extreme conditions of 
heat and humidity, is non- 
tracking, highly resistant to a oe . ; ; 
arcing, and has high dielectric 3. Maintains its tenacious grip 
strength. in heavy-duty service for 

4. Highest heat resistance of all years, under water, on land, 
light-colored plastics, in the air. 


Plaskon Resin 
Adhesive 
1. Materials bonded by Plaskon 
Resin Glue cannot be sepa- 
rated at glue line—the mate- 
rial fails first. 


Plaskon glue line is com- 
pletely moisture-resistant, 
cannot be weakened by mold 
or fungi. 





Molded Plaskon is widely used for 
reflectors because of the high overall 
lighting efficiency of the material, its 
light weight, its strength, shatter-resis- 
tance, and ability to take unusual forms 


Because it is a non-conductor of elec- 
tricity, and offers a wide range of 
beautiful colors, Plaskon is used for 
decorative purposes on household 
appliances of every description. 


The dielectric properties of Plaskon, 
plus the wide range of Plaskon colors, 
make it desirable for color-coded 
switches, high and low tension circuit 
breakers and fuse blocks, switchboards, 


and shapes economically. line connectors, plates and plugs. 





sockets for fluo- 
mechanical 
strength; excellent dielectric properties 


Plaskon ‘‘tombstone’”’ 


Plaskon provided strength and sturdi- 
rescent lighting provide: 


ness for this delicate radiosonde frame- 
work. It permitted higher altitudes, 
functional improvements, and new 
accuracy standards in weather signals. 


Molded Plaskon insulators maintain 
their excellent dielectric properties 
under high voltages when subjected to 
continued arcing, high humidities, and 
long immersion in salt water. 


for constant operation; unobtrusive 


neutral white color, 





PLASKON DIVISION «© LIBBEY*OWENS*FORD GLASS COMPANY 
2137 SYLVAN AVENUE + TOLEDO 6, OHIO 








The properties and characteristics of Plaskon 


ro Rale Mma aal-) 


3 


Tammailo}iel-te Mao lan) proper methods of 


fabrication, are discussed in detail 


WZolitloholl- Midler) dolaMalelalelololol omit 





TRADE MARK REGISTERED 


a « « MATERIALS «: + 
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Hold tight under : : 
siviaeih: chou Just Mix Wi rh We ter.. 
WEIGHT! f= 


egmeme §Hardens Into Porcelain| 


* 


Save Time, Labor, 


Weight, Space YOU ... Mr. Manufacturer depend 


. 
LIMINATE waste of ma- Vary tow fii Coss upon materials. 
- a 

Dm este tia Millions of dollars are spent for Hot 
and reduce costs by using Self- Plastics. 
Locking PALNUTS to hold 
parts tight in light mechanical 
and electrical assemblies. 





NOW many prominent manufacturers are 
already using this wonderful material 
by the ton in making electric roasters, 




















Made of spring steel, Self-Lock- 1 ; v | | 
ne? aniieee eunnt 2 eamnitiel A We 44 switch bases, transformers, tanks, slabs, ¥ 
double locking action that holds Deullle Rashine setting and assembling plumbing fixtures, t 
parts tight. PALNUTS weigh Action holding handles, sealing bolts and conduit, ’ 


from 70 to 90% less than other when the PALNUT is 
fastenings—require only three  tishtened, its arched slotted 


: jaws grip the bolt like a j 
bolt threads space—apply easily, chuck (B-B), while spring 


° ° o 
speedil with hand or oO tension is exerted upward 
drivers—cost less than half as j 


downward on the _ part 


molding, filling cracks and tile setting. 





une — other locking de- oc” ate — Sharpsburg Station | 
at Pittsburgh (15) Pa sauery 
Self-Locking PALNUTS are available for prompt de- $ ; t 
livery in a wide range of sizes and types. Send details of Phone STerling 2323-2324 |BISen)| F 
your assembly for recommendation and samples. Write ahi, 

for a copy of Palnut Manual No. 2, showing principle, re 
advantages, applications, sizes, types and finishes. ins Watiineehs ic. < dete geiniatels <4 aie gee + | 


SAUERESIEN CEMENTS CO. 
THE PALNUT COMPANY Pittsburgh (15), Pa. 


S6 CORDIER STREET Gentlemen: Ship one gallon Sauereisen Plastic Porcelain 
IRVINGTON, N. J. Cement No. 30 at $2.50. 


| DOUBLE-LOCKING 


PALNUTS [ieee he 
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Which print 
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‘ 


Ir you had to check these two prints, you’d choose 
the Black and White (black line) Print without ques- 
tion! For notes and changes always show up on the 
white background of the BW Print . . . but are often 
lost on the blue background of a blue print. That is 
just one of the reasons why so many engineers and 
designers prefer to use positive Black and White Prints 
instead of blue prints. 

Even if it costs slightly more, this right-reading, 
positive BW Print would be far more useful than a 
blue print. As a matter of fact, BW Prints often cost 
less than blue prints. They are made in a fraction of 
the time that blue prints require—and time is worth 
money. They can be produced in large volume with 


BRUNING “75-157" PRINTER DEVELOPER FOR ROLL STOCK 


* Developed prints wound on removable hollow tube. 


* Roll-up tension can be adjusted “‘light" or “heavy” in accordance with 


paper stock weight. 


* Ingenious balanced take-up roll eliminates all slackness in paper. 


BRUNING 


NEW YORK + CHICAGO - 
Branches in 14 Principal Cities. Everything for the Engineer and Draftsman. 
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one operator—a considerable saving. They require no 
trimming because they are made in sheets cut to the 
exact size of tracings—no dollars lost in the waste- 
basket. 

The Bruning BW process is simplicity itself—no 
experienced operators needed. And BW printing and 
developing equipment—remarkably compact to oc- 
cupy little floor space—is available in capacities to 
fit every print production need. For full information 
about BW Prints and equipment, consult a Bruning 
representative. CHARLES BRUNING COMPANY, INC, 





2269-337 


Since 1897 


LOS ANGELES 









causes fewer errors? 













Base metal, steel, copper, 
nickel, etc. 














GENERAL PLATE 


(SHEET, WIRE AND TUBE) 


MEET DESIGN PROBLEMS AND 
IMPROVE PRODUCT PERFORMANCE 


Battle-proved in war equipment on scores of 
fighting fronts, General Plate Laminated 
Metals have earned a reputation for ruggedness 
and performance dependability under all kinds 
of operating conditions. 

If you are aiming at the future . . . designing 
and planning products for peace . . . General 
Plate Laminated Metals can meet many of 
your design problems. Made by permanently 


bonding gold, silver. platinum or other precious 
metals to inexpensive base metals, they give 
you precious metal performance at a fraction 
of the cost of solid precious metals. In addition 
to economy, they meet many performance and 
operating requirements not obtainable by using 
solid precious or base metals. 

Regardless of whether your future plans are 
household products or for industrial equip- 
ment, it will pay you to investigate General 
Plate Laminated Metals. Our engineers are 
available for consultation. Write, specifying 
your problems. 


GENERAL PLATE DIVISION 


of Metals & Controls Corporation 


Metals and Controls Corporation Divisions manufacture the following products: Laminated & solid precious metals, 
electrical contacts—Solid and rolled plated precious metals in all forms—Truflex Thermostat Metals. 


ATTLEBORO, MASSACHUSETTS 
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Never. Unlike other materials, glass just 
doesn’t decay. 

Nor rot. Nor rust. 

Doesn’t this suggest many uses for glass 
where other materials you may be using 
have failed to stand up? 

Used rightly, glass is a durable structural 
material. Both chemically and dimensionally 
it is far more stable than most materials. 
It has remarkable resistance to abrasion. Its 
surface is among the hardest in the world. 
Glass is strong—a square foot of our quarter- 
inch tempered glass will withstand a pressure 
of 60 pounds per square inch. And it will 
withstand a thermal shock of 400 degrees 
Fahrenheit. 

But the striking thing about glass is that 
it gives you all these structural properties 
plus the unique characteristic of permanent 
transparency. 

Where can you use glass? Let your 
imagination run wild. Then talk it over 
with us. Let us match our knowledge of 
glass with your knowledge of your own 
problems. We may come up with just the 
answer you are looking for. We’ve done it 
for others. Why not let us try it for you? 
Libbey-Owens-Ford Glass Company, 2624 
Nicholas Bldg., Toledo 3, Ohio. 


Destructible? Wood-Metal-Plastics-Glass. No 


material is indestructible. Howev:, barring unseen 
conditions, no material will fail on a job in which 
it has been properly specified and engineered. When 
our application engineers say ‘‘Yes’’, you can be 
sure about glass. 





LIBBEY-OWENS* FORD 


A GREAT NAME IN 
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PRECISION PARTS 





FOUR FACES—ALL ACES 





. 6 diameters, 4 faces .. . 


There can be no let-up to the ever-increasing bomb- 
loads that America’s smooth-working planes must dump 
on the enemy. The outstanding performance of these 
great bombers and fighters is a tribute to American 
Industry. 

The magneto-shaft illustrated is only a small part of 
a complicated aircraft engine, but it is typical of the 
careful machining that is bringing our boys back alive 
from so many dangerous missions. This shaft must be 
cylindrically-ground on 6 different diameters and 4 
separate faces, and both the faces and the diameters 
must be ground to a 12-16 micro finish. 

Ace has learned a lot from the exacting standards 
of production for war. The knack, and the modern 
machinery that have made possible mass-production 
methods without sacrificing high standards of ac- 

” - curacy, open new 
possibilities to 
post-war manu- 
facturers. 

If you are 
thinking in terms 
of small parts that 
call for.stamping, 
machining, heat- 
treating, or grind- 
ing, it will pay 
you toconsult 


tions from 
ples, blueprints, or 
sketches. 





The complete story on Ace facilities 
and capabilities. Send for a topy. 





ACE MANUFACTURING CORPORATION 
for Precision Parts 


= 


1247 E. ERIE AVE., PHILADELPHIA 24, PA. 
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When a single hair is too thick! 





We cannot divulge the exact use made of these 
tiny springs but “electronics” conveys the idea. 
Wound from .018 stainless wire the one stumbling 
block to quantity production was the requirement 
of testing thousands daily as the allowable variation 
in length under load is exceedingly tight. 


The device we employ—we made it ourselves— 
reads to one thousandth of an inch yet is so simple 
to operate that one girl without past experience 
handles inspection with ease. Rejects are nil. If 
ingenuity can help you — 


Write, wire or better still... phone us! 


AMERICAN SPRING 
0 HOLLY inc. wos, mcnican 


RELIABLE -ACCURAT E- QUALITY 


Our modern insulation testers 
make insulation testing easy... 
Entirely self-contained. Steady 
test potential of 500 volts DC, 
available at the touch of a 
switch. Direct reading in 1n- 
sulation resistance. 

Various New Models and Ranges 
— Write for Bulletins 4 430 and 440 


HERMAN H. STICHT CO. INC. 


27 PARK PLACE NEW YORK, N. ¥ 














































Available for fluores- 
cent and incandescent 
lighting or fractional 
HP control. Trouble- 
free operation, de- 
pendable and eco- 
nomical. Individual 
light control con- 
serves electric power. 
No. 1010 


10 Amp. with 
T-Rating 


with plastic 
shell 


Electrical 
Division) 


Manufacturing Co., Inc. 
VALPARAISO, INDIANA 
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POSTWAR PRODUCTS 


WANTED 


BY LEADING MANUFACTURER 


Manufacturer with extensive engineer- 
ing, manufacturing and sales facilities 
is desirous of acquiring newly invented 
or improved products with good post- 
war possibilities: 


* In any stage of development 
* Cash or royalty basis 
* Direct Negotiations 


* Careful consideration and investi- 
gation of all worthwhile products 


Write stating type of product, but do 
not make any confidential disclosures. 
Form of agreement for making dis- 
closures will be supplied. Address: 


Nox A 73, c/0 ELECTRICAL MANUFACTUR.- 
ING, 1250 Sixth Ave., New York 20, N. Y. 


ie 








To Help You 
AND YOUR 
ENGINEERING 


STAFF 


RIGHT NOW many concerns ore mak- 
ing production plans for post-war 
markets—for improved and entirely 
new products. For these, Littelfuse has 
a definite service without obligation. 


Send for this 
LITTELFUSE AID 


“Littelfuse has pioneered many ovt- 
standing developments. Now, with 
wartime experience, with the facilities 





The purposes of this Service are: 


of two plants, this service is of much 
wider range than heretofore. 








FUSES— aircraft, instrument, 
, “USE 


To help engineering and labora- 
tory staffs with research, and 
development work that will be 
of greatest benefit. 


To help you develop new prod- 
ucts to fit into your post-war 
plans. 


To cooperate with you in im- 
provement of present products. 


television, radio; F 
MOUNTINGS and posts; 
FUSE CLIPS— Beryllium Cop- 
per silver-plated, and Phosphor 
Bronze. 


TERMINALS e SURGE 
PROTECTORS e MERCURY 
SWITCHES e INDICATORS 
(neon lamp and mechanical) ¢ 
SIGNALETTE (radium.active 
fluorescent indicator) ¢e NEON 





LAMPS e FINE WIRE 
PRODUCTS (for Bolometers 
and Fine Wire Grids) eTHER- 
MOCOUPLES e CIRCUIT 
BREAKERS e LIGHTNING 
ARRESTORS e GROUND- 
ING ROD. 


e 
Pitielfuse INCORPORATED 


251 Ong St., El Monte, California 
4781 Ravenswood Ave., Chicago 40, Illinois 








To help speed up reconversion to 
peacetime production when Vic- 
tory 18 ours, 















4 &, SOL-REX Please furnish name of individual 
a REG. U.S. PAT. OFF. to whom this material should go. 
% es Miniature Incandescent Lamps : 


for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 














INDUSTRIAL 
MARINE 
AIRCRAFT 
ELECTRONICS 


ne oO ¢ | 
} 
Jnivers r ela wane! Talemeliaad 
1 generators; motor-generat . 





LITTELFUSE 
251 Ong St., El Monte, Calif. 


INCORPORATED 4g 


Without obligation send material for Post War 


WITH | Elec 2 
MOTOR fa : . Planning to: 


i 
f 
4 
MAGNETIC BRAKE units; Mact ‘ 
PULPOSe i Name of Individual___{_____ 
COMPLETE ENGINEERING SERVICE : 
’ 
i 
1 


Position 
Our engineers w 





eli: 


aid in the design 


== ELECTRIC 


SSS 212 SOUTH ST. 


Name of Firm 












Address —— 








PECIALTY (0. = 


STAMFORD, CONN. — | 
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FLEXIBLE 
COUPLINGS 


NEVER NEED 
LUBRICATION 










h.p. 











SEND FOR COMPLETE CATALOG 
AND FREE SELECTOR CHARTS 


Full line of couplings for every kind of duty from 1% to 2500 
Instant-finding Charts put your finger on exactly the 
couplings for. your services. 


LOVEJOY FLEXIBLE COUPLING CO. 
5020 West Lake Street 


IS THE DELIVERY END OF 





YOUR POWER 


LOOK TO YOUR 
COUPLINGS 


Insure maximum smooth power 
flow by correcting for misalignment— 
absorbing shock and vibration—taking 
up surge and oscillation—meeting in- 
sulation problems—by the L-R prin- 
ciple that has never been surpassed. 


if not- 


Write or wire. 


Chicago 44, Illinois 





















or without color foil. 





AUTOMATIC SPACING | 
PRODUCES NEAT WORK | 






For Stamping details on name plates. Eliminates irregular 
and unsightly stamping on name plates, tags, etc. 


t’ Available in 1/16”, 3/32”, %", 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with | 
Heating Element for HOT Stamping Plastic Plates with, 


NUMBERALL STAMP & TOOL CO., nc. | 


Huguenot Park, Staten Island, 


HIGH IN 
QUALITY 





NAME PLATE 


DETAIL PRESS 
Model No. 40 


5/32” size characters. 





New York | 








EFFICIENT ? | 











L-R Type “IA”. 
Machinery. Bofes '” 
















L-R Type "HQ". Heavy Duty. 
Bores 1°%”" to 816". Pat. & Pats. 
Pend. 











Pat. & Pats. Pend. 














NEW +> MODERN 
STREAMLINED 


for every application. 


TRICO FUSE MFG. CO. 


TRICO OILERS 


Eliminate all guesswork, mess) 
floors, motor burn-outs and_ shut: 
downs for oiling. Fewer man-hours 
are needed for maintenance. Pos 
tive, accurate, dependable |ubricz 
tion night and day without atter- 
tion. Glass and unbreakable style 


WRITE FOR CATALOG 





Milwaukee, Wis 
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A Soldering Tool 
for Every Job! 


#5 
TRANSFORMER 


Ser 
DETACHABLE 
CONNECTION 


#5 STAWOARD PLIERS 
te 


GAOUND CLAMP 


ag 
hala a 
ou: bien dene [== 


| #5 AIGHT ANGLE 
PLIERS ——s 


MIOGET PLIERS —> Sp 


GROUND CLAMP 


PE | 
#2 pencil NAO > tS esses 


@2 FORK MEAD , es. 
ELECTRIC ETCRER = SU ee 


vou can GET | 


There is no restriction on electri- 
cal porcelain. We can produce 
it quickly for parts made to your 
specifications — all you need! 


W 
AURA, Be 


wm a’ Yet LD FOR NEW ILLUSTRATED FOLDER 
Ai an we. bp, Ae 
ane (2. 


many 
Akron, Ohio 
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ne 






















applications 
=< types of 

ON 
PORCELAIN 


& 
2725 Cory Ave. _ 


er E pint 


Small motors built to your specifications, 
designed to fit your application. 

Our 42 years of experience in building 
electrical motors and motor driven ap- 
paratus are available to you. 





Send for blueprints of standard sizes on 
hand. 








HEINZE ELECTRIC COMPANY 


LOWELL, MASS. 
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New higher melting point solders are 
easily handled with the revolution- 
ary new type IDEAL 
Thermo-Grip” Soldering Tools. Part 
held comes to intense heat instantly, 


IDEAL S 


* IDEAL 


1008 Park Avenue 
Sales Offices in all Principal Cities 
IN CANADA, IRVING SMITH LTD., MONTREAL, QUEBEC 





Producten Solderiim 


IDEAL ELECTRIC 


Soldering Tools 


w 


“Instant Heat 


Write for Detailed Literature 
PROMPT SHIPMENT 


COMMUTATOR ORESSER 







due to the resistance heating principle. 
Safe—Easy to use—Conserve Power. 
IDEAL “Thermo-Grips” 
soldering irons but a complete line of 
special tools to fit every kind of job. 


are not just 


CO 


Sycamore, Illinois 











| ommunications we 





for © 


DEPENDABLE .. 


TYPE 29 D-C RELAY 


The small size, light weight and rugged 
construction of the G-M Type 29 Relay 
make it ideal for a multitude of communi- 
cation uses. It is positive in action and 
requires an exceptionally low power input. 
. Numerous circuit combinations are 
available for practically any requirements. 
Efficient magnetic circuit assures high 
contact pressure. Phosphor bronze bear- 
ings insure free operation and long life. 
Contact and anti-vibration springs are 
nickel silver. Mycalex insulators are avail- 
able. Steel parts are heavily cadmium 
plated. 

A free sample of the Type 29 relay spe- 
cification No. 12899* is available to manu- 
facturers who are prospective relay users. 
Orders for free samples must be accom- 
panied by a priority of AA-4 or better. 
*No. 12899 samples have 12 volt D-C coils, two 
double throw contacts and one single throw 
normally closed contact. 












_. EFFICIENT 








SMALL SIZE 
LIGHT WEIGHT 
RUGGEDNESS 


RESISTANCE TO 
VIBRATION 


HIGH EFFICIENCY 
POSITIVE ACTION 


LOW POWER 
INPUT 


LONG LIFE 





LABORATORIES [NC. 


4310 NORTH KNOX AVE, CHIOAGO 41, ILLINOIS 


|Buy WAR BONDS & stamos| 
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War production is well in hand 

everywhere, but there are still too 

many “headaches.” Meanest of 

these is having a job “stymied” 

by the lack of a small screw 

machine product. An extra sup- 

ply source like PECK will avoid 

this. Peck deliveries are dependable throughout 
the contract . . . so is Peck QUALITY. 


At present, our machines are loaded, but occa- 
sionally we do have “lulls.” So, send us your speci- 
fications now for products up to 1%’. If we can set 
up your job relatively soon, we certainly will. 
Otherwise, we'll schedule it for first possible open- 
ing and you should still be ahead of the game! 


SPRINGS 7 
and SCREW MACHINE PRODUCTS 
THE PECK SPRING COMPANY 12 GROVE AVE. enemas ~e U.S.A. 














} 
A few reasons why PERMOPIVOTS are now DYKEM STEEL IBLUE 


ee | STOPS 


LOSSES 


making dies 
& templates 


with precision instrument .makers everywhere 


PERMOPIVOTS have 
emerged with an excellent 
record from both labora- 
tory tests and long periods 
of actual use under trying 
conditions. As a result 
PERMOPIVOTS are now 
generally accepted by 
manufacturers as the pivot 
that keeps precision instru- 
ments accurate longer. 


PERMOPIVOTS cannot rust 
or corrode. Their satin- 
smooth tip is non-abrasive 
. eliminates abrading 
particles of wear. Oil is 
eliminated by PERMO- 
PIVOTS extremely low co- 
efficient of friction. 


Write today for your copy 
of this informative booklet 


SPECIM 
simply brush on right sill —~ 
at the bench; ready \ 

for the layout in a wit DYKEM Steel 
few minutes. The 


dark blue ee ate nd 

makes the scri layout lines show up in sharp relief, and at the 

same time prevents metal glare. Increases efficiency and accuracy. 
Write for full information 


THE DYKEM COMPANY, 2303-F North 11th Street, St. Louis 6, Mo. 
In Conede: 444 Pacific Ave., Toronto, Ont. 








Why ILSCO PRODUCTS 
Are Best and Easiest to Use 
. Seamless copper tubing is drawn 
down to size in our own plant 
- No special tools required. 
APPROV . Wire size stamped on barrel of 
each lug. 
SINGLE HOLE . Maximum contact surfaces. 
. Extra strength built in. 


OES) a ie . Can’t leak solder. 


- Simple in nor lea 


LUGS . Sound in design. . 


and many other reasons provedin 
actual use throughout the nation. 


ILSCO COPPER TUBE & PRODUCTS, Inc. 


CINCINNATI, OHIO 
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EVERY 

RADIO 
ELECTRICAL 

AND 
ELECTRONIC 


The Importance of MICA 
for National Defense 


Submarine engines depend on Mica 
parts for reliable performance. Elec- 
trically-driven TORPEDOES would be 
almost an impossibility if it were not 
for certain MICA segments contained 
in the motor parts! 


FORD RADIO & MICA CORP. 


Joseph J. Long, Pres. 


538 63rd St., Brooklyn 20, N. Y. 
Est. 1917 Tel.: Windsor 9-8300 





Do You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM riccmenr LAMPS? 


Radiant Energy Drying, baking, heat- 
ing and dehydrating the modern 

£ - - a =<. method—cuts drying cost, saves time 

CMS Bay yw uses 7 seuens space, produces uniform 
results. 


Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra-Red proc- 


ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 
1082 Tyler Street St. Louis 6, Missouri 








WIRE STRIPPING 
in 1944 with 
SPEEDCRAFT 
WIRE STRIPPERS 


With rugged construction 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 17 con- 
secutive years. 


Write for complete Int th ding wire samples—no obligation. 











FASTER and BETTER 





THE WIRE STRIPPER CO., 172, fair Sr 


E. Cleveland, Ohio 





FEBRUARY 1944 


TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 

Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 
CORPORATION 


om | WE ADO 














HETHER your plant meets its quota, or fails, lies 

largely in your hands. Your leadership can put 
it over—but if you haven't already got a smooth run- 
ning, hard hitting War Loan Organization at work in 
your plant, there’s not a minute to lose. 


Take over the active direction of this drive to meet 
—and break—your plant's quota. And see to it that 
every one of your associates, from plant superintend- 
ent to foreman, goes all-out for Victory! 


To meet your plant’s quota means that you'll have 
to hold your present Pay-Roll Deduction Plan pay- 
ments at their all-time high—plus such additional 
amounts as your local War Finance Committee has 
assigned to you. In most cases this will mean the sale 
of at Jeast one $100 bond per worker. It means hav- 
ing a fast-cracking sales organization, geared to reach 
personally and effectively every individual in your 
plant. And it means hammering right along until 
you've reached a 100% record in those extra $100 
—or better—bonds! 


LET’S ALL ; 
BACK THE ATTACK: 


.«- YOUR Aru WAR LOAN QUOTA 


This is an official U. S. Treasury advertisement—prepared under auspices of Treasury Department and War Advertising Council. 





And while you're at it, now’s a good time to check 
those special cases— growing more numerous every 
day—wkere increased family incomes make pos- 
sible, and imperative, far greater than usual invest- 
ment through your plant's Pay-Roll Deduction Plan. 
Indeed, so common are the cases of two, three, or 
even more, wage-earners in a single family, that you'll 
do well to forget having ever heard of ‘10%’ as a rea- 
sonable investment. Why, ‘for thousands of these 
‘multiple-income’ families 10% or 15% represents but 
a paltry fraction of an investment which should be 
running at 25%, 50%, or more! 


After the way you’ve gone at your wartime pro- 
duction quotas—and topped them every time— you're 
certainly not going to let anything stand in the way of 
your plant’s breaking its quota for the 4th War Loan! 
Particularly since all you are being asked to do is to 
sell your own people the finest investment in the 
world—their own share in Victory! 


This space contributed to Victory by 
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oe OE? saa 


oo as impressive as this ancient oven 

and a modern electric range are promised for 
many of the old pre-war products you know com- 
pared with the post-war products of the future! 
Warm, smooth, colorful plastics are bound to play 
a leading role in the coming merchandising drama. 
Plans already under way reveal amazing applica- 
tions of injection molded plastics . . . new uses for 
this versatile new material . . . new opportunities 
for sales-conscious executives alert to the com- 


petitive struggle ahead. 
If you are readying a post-war product which can 


benefit from the terrific merchandising power of 
thermo-plastics, talk it over with a Sinko Engineer. 





Ideas, suggestions, and cost estimates incur no 
obligation. 





PRECISION INJECTION MOLDING 


SINKO TOOL AND MANUFACTURING COMPANY 


351 NORTH CRAWFORD AVE., CHICAGO, ILL 


REPRESENTATIVES RE, 4 


Wilk 
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From Lafayette Radio Corp.’s Arsenal of 


RADIO AND 
ELECTRONIC 


EQUIPMENT 











Selinium Dry Disc Rectifier 


Maximum A.C. input voltage, 50 
volts 60 cycle A.C. Maximum D.C. 
output current 2.5 amps. 514” long, 
1 18/16” high, 2” wide. 

No. 1610573 


Clarostat 3 Ohm 25-Watt 
Power Rheostat 


Handles maximum current 
through entire resistance of 
2.880 amps, and will handle 
current of 4.320 amps in up to 
rd of its resistance. 
larostat PW-25-4W. 
Gs TG eo cccccscees $1.95 





Aerovox Metal Cased 


RCA 6” Speaker 
5-ounce magnet. Handles 4 to 6 watts 
of audio, without distortion. Comes 
with transformer for single beam 
power output tube. 
No. 1019430 
Se ikewek o0é-o ieee hala -$2.95 


-1-.1-.1 Mfd. 400 Volt D.C. Oil 
impregnated and oil filled. Riv- 
eted lug terminals. 14%” x 1%”. 
No. 102362 

PTR ceccescsssceteese SON 








Special Values! 
CoNDENSERS—10-20 Mfd. 350 V. D.C.-5-5 Mfd. 150 V. D.C. Up- 
a i IN, oni. dpa a unre 0 04.9'00.005:446666.064<00 000 Kena maS 79¢ 
Tope CaPpacirors—8-8 Mfd. 600 V. Plug-in type. No. 102330... .$4.45 
IRC Resistors—150 Ohms. 50 Watts. W.W. Variable. No. 
ME 4x 5 oa tide ad nek cok head Mewes 6 6sbka sae Rae as Me -,88¢ 
IRC Resistors—20M Ohms. 50 Watts. W.W. Variable. No. 
BOA S 5 54.55 65. 00s 055 CES EN TS 6906 864440 540404 Os eee 97¢ 
IRC REeEsistors—3500 Ohms. 80 Watts. W.W. Variable. No. 
NE « 40:5 LA GMay Cae Ods evcelnadak etd ois bashes caccten ea ceeeks $1.15 
RENEWABLE Fuses—3 Amps. 1C12375. 6 Amps. No. 1C12376...... 32¢ 
SHuUPE MAGNETIC RECORDING HEAD—Replaces crystal cutters. 
a RP PE et ES SPY te Ss PE ee eA ee $4.95 
LEACH 4-POLE RELay—Heavy Duty—110 V. A.C. Coil. No. 
' Eee ery yee ae eae ey Ye $3.95 
RELaYS—SPST Contacts normally open. 6 V. A.C. coil. No. 
EE bn ied 6445 «  Siethd SERaT cod ho sabia dda keds bebe Tisewt 93¢ 
RELAYS—SPST Contacts normally closed. 110 V. A.C. coil. No. 
DY. ASC CEN oak one's reGeres Ces had casas ueCe cute wereeeeun $1.17 
MipcetT RELAYS—SPST Contacts normally closed. 110 V. A.C. 
rN POs sa danadine sed ne eaihn ina’ alee ede de ah ere $1.00 
Mipcet RELAYS—DPST Contacts normally open. 110 V. A.C. 
eit eI cs Cala Sh nha as 9:0 0554 e ¥ aio Bak Ee dda $1.30 
ReLtays—SPST Contacts normally open, 1 set closed. No. 
GO 6 6.606 05 0 Fo beh 66 CORTTET ERs veda sudeed cevseee ceed ».. $1.97 
STEPPING RELAys—6 V. D.C. 11 pos. 3 mounted switch sections. 
We CEE <6:i0 sek puckes dus atedshnet ews aancnc see aaeaeas 59¢ 
ICA OSCILLATONE, Mop. No. 4300—Code practice set, keying 
pneiiies. Tee: HONG Ge x oo soo 000 60sens ciblesae eek Sb benda $11.76 
Zip’ WirE STRIPPER—Strips insulation clean in one operation, 
S° wide, 3” duep,. 394% tomas We... ICIGRES. «once cv cccscencctees $1.19 
Ganc SwWITCH—2-way shorting type. 4 pole two-position per 
gang. 4” diameter standard shaft; 3” long. No. 1C12666...ea. 47¢ 
















LAFAYETTE 
RADIO CORPORATION 


901 W. Jackson Bivd. 265 Peachtree Street 
CHICAGO 7, ILLINOIS ATLANTA 3, GEORGIA 
Free! Reema es 

BLAFAYETTE RADIO CORP. 


THE ONLY UP-TO~ M901 W. JACKSON BLVD., CHICAGO 7, ILL., DEPT. .. 


DATE CATALOG IN gPlease send me ao FREE copy of the new Lafayette 


be FIELD. ry fone g Radio Corporation Catalog No. 94, 


house of radio and elec- Byame 
tronic parts and equip- = 
<<... Oe II <vv occ sicccvnnessdedbodectceccecennad 4 
valuable information on 

how te obtain needed MCITY........... etsebcddeda ace FAB ccvccssced _ 


items without delay. be See ew 


eee eee eee ee eee eee ee eee eee ee eee eee 
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MOST VERSATILE OF METALS 
1S LIMITED ONLY BY MAN’S 
INGENUITY. ° ° 














Stimulates Production Economies 


One single cold rolled strip steel quality de- 
veloped for you by Thomas engineers might 
easily result in furthering your production 
economy. Or, perhaps it will require a com- 
bination of Thomastrip features to provide the 
steel which is “just right.”’? But, regardless of 
whether it requires one or a combination of 
the following features—accurate gauges, fin- 
ishes for painting and plating, uniform tem- 
pers ranging from dead soft to hard, special 
edges, non-scalloping deep drawing qualities, 
low and high carbon content, fine grain for 
special requirements, and variety of non-fer- 
rous and lacquer finishes—Thomas has the 
facilities to provide them for you. Therefore, 
call in Thomas engineers to check with you 
on your problem. 


eases aS. 


BRIGHT FINISH NOT COATED, SOLDER COATED, | 
ELECTRO-COATED WITH NICKEL, ZINC, COPPER, 
BRASS, AND LACQUER COATED—IN COLORS 


| 
I 
l 
OE ne 






THE THOMAS STEEL CO.* WARREN, OHIO 














Patent 
Pending 


HERMAN PRECISION GRANITE 


SURFACE PLATES 


Distinctly New . . . Definitely Superior 


Herman PRECISION GRANITE SurfacePlates eliminate once 
and for all the disadvantages and uncertainties of old-fash- 
ioned metal surface plates. Cut from solid granite, they can- 
not warp and will remain accurate to 1/10,000 inch overall. 
Practically non-porous, they do not become charged with tool 
damaging abrasive particles. Corrosion and rust-proof, they 
are as nearly indestructible as man and nature can, make 
them. Already scores of shops throughout the country have 
declared them unequaled for precision work. Let Herman 
PRECISION GRANITE Surface Plates increase production effi- 


ciency and economy in your shop. Wsite.today for information. 


STANDARD SIZES and WEIGHTS 


12”x18”— 75 Ibs. 20” x 30” — 275 Ibs. 
18” x 24” — 160 Ibs. 24” x 36”.— 480 Ibs. 


Custom Sizes on Request. Prices are Reasonable. 


THE HERMAN STONE CO. 


1246 LEONHARD ST. DAYTON 4, OHIO 























A logical spot for your 
“Job Advertising” 


@ If the man you are locking for 
is one experienced in the manufac- 
turing development of electrically 
operated products, chances are that 
he, like yourself, reads ELECTRICAL 
MANUFACTURING to keep informed on 
today’s best practices in engineering, 
design and production. What better 
medium then for contacting your 
future associate, than through an ad 
inthe “MANPOWER?” column which 
now appears as a regular monthly 
feature of this publication just pre- 
ceding the Advertisers’ Index. 
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“Now, if we 
: were- only 
staying at THE ROOSEVELT” 


When you stop at The Roosevelt you don't risk getting 
marooned like this. For you'll be within walking range 
of Manhattan's Midtown activities. Direct passageway 
from Grand Central Terminal to hotel lobby. A reserva- 
tion at The Roosevelt liquidates a lot of bother. 


Rooms with bath from $4.50 


THE ROOSEVELT 


Robert P. Williford, General Manager 
MADISON AVE. AT 45th ST., NEW YORK 
—A Hilton Hotel— 


OTHER HILTON HOTELS FROM COAST TO COAST: 


TEXAS, Abilene, El Paso, Longview, Lubbock, Plainview; NEW MEXICO, 
Albuquerque; CALIFORNIA, Long Beach, Los Angeles, The Town House; 
MEXICO, Chihuahua, The Palacio Hilton. Hilton Hotels, C. N. Hilton, President. 












MAGNETIC 

PILOTED 
PISTON 
VALVE 


General Controls K-15, two-wire, current 









failure, is a high pressure valve handling 
large capacities with minimum pressure drop. 
Main valve held open electrically minimizes 
pressure loss. Packless, available normally 
closed. Operates on wide variety of fluids 
and gases. Write for Catalog 52. 


GENERAL CONTROLS 


Denver, Chicago, Dollos and Son Francisco 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 
Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
, Meter Type Dials, Cast Aluminum Chassis, etc. 
logue Upon Request 


Frequency Variable 
















JAMES MILLEN 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN. MASS. 
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BRANCHES: Boston, New York, Philadelphia, Cleveland, Detroit, 


801 ALLEN AVENUE e GLENDALE 1, CALIF. 


Write Dept. 62 fora 
, copy of ‘Synthetics 






































“SYNTHETIC 
oFUBING 


CLEAR—meeting today’s demand 
for transparency in conduits pro- 
viding easy wire identification plus 
all of the other fine characteristics 
of Flexible Synthetic Tubing. 


Amphenol’s newly developed 
extrusion equipment provides unl- 


h and wall thickness 
formity of strengt “Ailticeic 


_the material has higk : 
ies and is extremely resistant 
ases, heat, low 


and alkalis. 


propert 
to air, moisture, 9 
temperature, acids, 


In the larger diameters its trans- 
parency provides the perfect conduit 
and in smaller sizes it is the ideal 


We will be glad to 


“spaghetti.” 
provide you with a new eight-page 


reference folder on “Synthetics for 


. u 
Electronics. 


AMERICAN PHENOLIC CORPORATION 
CHICAGO 50, ILLINOIS a 
IN CANADA—AMPHENOL LIMITED @ TOR 


for Electronics.”’ 
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We can supply you with what- 
ever you need in contacts, 
whether for light or heavy duty 
in any shape or size you may 
specify in platinum, palladium 
or their alloys, silver or gold. 
We make contact screws, studs, 
bars, plates, washers, lami- 
nated and inlay contact strips 
in any width and thickness. 
We are the largest refiners and 
workers of the precious metals 
in the world and our engineer- 
ing staff is always ready to 
consult with you. 


etal 


Se Sarma — om 


Or occa ree 








ae Tie ormers 


LET US HELP YOU 
WITH YOUR WARTIME 
CURRENT TRANSFORMER PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, FOKLAHOMAS i 


N-WeL CUSTOM MADE 


COILS & TRANSFORMERS 


More than 20 years of special coll and 
transformer manufecturing for industry, 
laboratory, research end Instrument makers. 
Built to conform to Army, Navy and Signal 
Corps requirements. 


« Units 1 watt to 100 KVA 
e Prompt Service on single or small tots 
‘ e Specialist In special transformers ss 
i e Engineering Service to Meet a 
Pulp Products Department 4” Applications 


Se amg | NOTHELFER 
WEST VIRGINIA PULP & PAPER COMPANY jim _, WINDING LABS. 


*} 118 ALBEMARLE AVE. 
<aV Park Avenue New York. N.Y 35E Wacker Drive. Ct cag Hl * < 2 s: 3 TRENTON, N. be 
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Newport Electrical Sheets have proved their superi- 
ority, unvarying high quality and free, easy work- 
ability in thousands of electrical [products. Make 
sure of outstanding product performance by using 


Newport’s dependable, extra value Electrical Sheets. 


Newport Electrical Sheets are made in sizes, 
gauges, and grades to meet all electrical re- 
quirements. Literature will be sent on request. 


EWPORT 
ELECTRICAL 


SHEETS és 


PE \g 


NEWPORT PRODUCTS: Hot Rolled 

Sheets — Newport Electrical Sheets — 

GOHI Pure Iron-Copper Alloy Sheets— 

Globe Brand Galvanized Steel Sheets, 

Roofing and Siding—GOHI Enameling 

eta Iron Sheets—KCB Copper Steel Sheets— 

Newport Long Terne Sheets—Newport 

ANDREWS BASIC OPEN-HEARTH ALLOY STEEL BILLETS AND SLABS Galvannealed and DeLuxe Metal Sheets. 








THOMPSON ELECTRIC STOP TIMER 


A PRECISION INSTRUMENT FOR TIME MEASURING 


Measures elapsed time to 
¥% second! Used instead of 
stop watch for all labora- 
tory, instrument and ma- 
chine operations testing 
where high accuracy is re- 
quired. 3” dial. Operates 
on 110 volt Ac., 60 or 50 
cycles. Special speeds, dial 
graduations and remote con- 
trols, to your specifications. Cabinet for rough 


The H. C. Thompson"Clock Co. and finished pieces 
38 Federal Street e Bristol, Conn. 








=) VIBRATOR QUARTZ 
72, | SANDBLASTED ROUGH 


1” £A ¢ : d frosti face | 
AMERICAN Lhe Ps 7 ia. gaat aumaainaercelieg eiieetie 








OT at YN m wi Ae vances Frosted or — Finish 
PRETESTED OR MT | Seecenen ef Seness 


“Surco-American” high quality flexible p 

lated wire are pretested to stand up under a wide range of tem- ; F . 

peratures and pater the ame covers conditions because oy nd Leiman Bros. Continuous Feed 
specially formulated to meet the most exacting requirements. Tub- 
on om available in inside diameters from .005’" to 2°’. Dielectric SAND BLAST 
strength averages 1500 volts per mil. thickness . : . ‘Surco- 

American” flexible plastic insulated wire is available in all lengths ‘ . ee 
and colors in wire sizes 212 to 248 A.W.G. solid or stranded, , cabinet type with work done inside 
shielded, tinned or silver plated copper wire and cable . . : 
Technical bulletins and samples on request. 


tess mm sc gt |  LEIMAN BROS. 
lip 84 Purchase Street | 153 Christie St., Newark, N. J. 


\. ELECTRICAL INSULATION CO, Boston. Mass. J 
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Sure, that Saturday night pay en- 
velope’s bulging. But let me tell you 
something, brother, before you spend 
a dime ... That money’s mine too! 


I can take it. The mess out here. ° 


And missing my wife and kid. 

What I can’t take is you making 
it tougher for me. Or my widow, if 
that’s how it goes. And brother, it 
will make it tough—if you splurge 
one dime tonight. You’re making 
money. More money than there’s 
stuff to buy. Money that can sock 
the cost of living to kingdom come 
—if you blow it! So hang on, till the 
job’s done. On to every last dime 
—till the squeal means a hole in the 
seat of your pants! 


You’re working . . . and I’m fight- 
ing ... for the same thing. But you 
could lose it for both of us—without 
thinking. A guy like you could start 
bidding me right out of the picture 
tonight. And my wife and kid. There 
not being as much as-everybody’d 
like to buy—and you having the 
green stuff. But remember this, 
brother—everything you buy helps 
to send prices kiting. Up. UP. AND 
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UP. Till that fat pay envelope can’t 
buy you a square meal. 


Stop spending. For yourself. Your 
kids. And mine. That, brother, is 
sense. Not sacrifice. 


Know what I’d do with that dough 
...if I’d the luck to have it? 


I’d buy War Bonds—and, God, 
would J hang on to them! (Bonds 
buy guns—and give you four bucks 
for your three!) . . . I’d pay back 
that insurance loan from when Mol- 
lie had the baby . . . I’d pony up for 
taxes cheerfully (knowing they’re 
the cheapest way to pay for this war) 
. . . ’'d sock some in the savings 
bank, while I could . . . I’d lift a load 


off my mind with more life insurance. 


And I wouldn’t buy a shoelace 
till I'd looked myself square in the 
eye and knew I couldn’t do without. 


A United States war message prepared by the War Advertising Council; approved by the Office of War Information; and contributed by the Magazine Publishers of America 


(You get to knowin’—out here— 
what you can do without.) 


I wouldn’t try to profit from this 
war—and I wouldn’t ask more for 
anything I had to sell—seeing we’re 
all in this together. 

I’ve got your future in my rifle 
hand, brother. But you’ve got both 
of ours, in the inside of that stuffed- 
up envelope. You and all the other 
guys that are lookin’ at the Main 
Street shops tonight. 


Squeeze that money, brother. It’s 
got blood on it! 


Use it up . . . wear it out, comes 


make it do...or do without xeep 
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\ a eee — 
e 
. 1. Frame 11. Steel Insert 
e 2. Armature 12. OilThrowerWasher 
n 3. Thru Bolt 13. Brush Holder Screw 
A 4. Commutator 14. Dynamotor Leads 

5. End Bracket 15. Brush Holder 

. 6. End Cover 16. Brush Holder Cap 
. 7. End Plate 17. Brush and Spring 
* 8. Gasket 18. Field Poles 
e 9. End Play Washer 19. Field Pole Screw 
. 10. Ball Bearings 20. Field Coils 
& 
. EICOR produces a Dynamotor for every need—from 


the smallest in size to the largest in output. Our 
« complete line of frame sizes makes possible the 
greatest available range of dynamotor output 





© ratings, sizes and weights. 
& 

WALL CHART AVAILABLE 
1 

















18” x 24" reproduction of 
this isometric cutaway, com- 
plete with dynamotor data 
on outputs, sizes and weights 
—available without charge 
to engineers and instructors. 
Suitable for wall hanging. 
Write for it on company or 
official letterhead. 












































IE 1c @R line. 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS + D. C. MOTORS » POWER PLANTS * CONVERTERS 
Export: Ad Auriema, 89 Broad St., Ncw York, U. $. A. Cable: Auvriema, New York 
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FLEXIBLE in Range... 
RIGID in Quality! 


* Witco THERMOMETALS (thermostatic bimetals) have the flexi- 
bility to meet any temperature control or electrical resistance re- 
quirement—and the quality to maintain a tradition of excellence, 
which has continued unbroken for more than a quarter of a century. 


* Now functioning separately, now operating in conjunction with 
Witco Electrical Contacts, Witco THERMOMETALS are helping 
America win the war of the air, the sea and the land—helping 
through their matchless performance in Oil Temperature control, 
compensation in voltage regulators, and dependable action in many 
precision instruments. 


* Moreover, Witco Aeralloy Electrical Contact Points are setting 
HIGH standards of service in aircraft MAGNETOS. Other WiLco 
Electrical Contacts are in tank, gun and ship applications—other 
Witco THERMOMETALS in various instruments for the Army and 
Navy. ? . 


* A SINGLE Source or Suppiy. W11co facilities permit manufac- 
turing customers to secure both electrical contacts and thermostatic 
bimetal from a single source. This is important, for materials from 
these two groups are frequently used in conjunction, as parts in the 
same device. The most effective use of one necessitates a knowledge 
of the other. Witco sales and engineering representatives are fa- 
miliar with both Electrical Contact and THERMOMETAL application. 
Send us your problems for analysis. 


Witco Propucts Are: Contacts—Silver, Platinum, Tungsten, 
Alloys, Powder Metal. Thermostatic Metal—High and Low Tem- 
perature with Electrical Resistance from 24 to 530 ohms per sq. 
mil,-ft. Precious Metal Collector Rings—For rotating controls. 
Jacketed Wire—Silver on Steel, Copper, Invar, or other combina- 
tions requested. 


Tue H. A. Witson Company 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 
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d Engineering (¢ ompany Is ware) 


revere nnn i x pe ric¢ nced in the mexener@erelime) all ALNICO 


types of permanent magnets including 
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\ll magnets are com 
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pletely manufactured in ou) 
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THE ARNOLD FNGINEERING COMPANY 


147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 





DESIGN ENGINEER 


Ww Preferably a graduate electrical engineer 
with mechanical and electrical design experi- 
ence and with demonstrated creative ability in 
the development of machine products. The 
position is with a long established, progressive 
organization and offers an opportunity for a 
permanent and unlimited future. This company 
is located at the gate-way to Wisconsin vacation- 


land with excellent residential and educational 





facilities and congenial working conditions. 


Please supply a full resume of education, 
experience, availability and recent photograph 


or snapshot. 


Write Box A-71 c/o Electrical Manufacturing, 
1250 Sixth Ave., New York 20, N. Y. 

















B.I-W. 


MULTI-CONDUCTOR CABLES 


AIRCRAFT GUN TURRETS 


° ro pm oe ox Y num- 
RADIO AND RADAR DEVICES oF St SeREEEOn, . Se 
AIRCRAFT RADIO EQUIPMENT insulation, covering, and. shielding, 
GUN FIRE CONTROL DIRECTORS = cuits. Cabled together into a round 
SECRET DETECTING APPARATUS cross-section and covered with a braid 
EXTRA FLEXIBLE APPLICATIONS 


SUSPENDED FLIGHT INSTRU- 
MENT @ B.I.W. offers to design and manu- 


$ 
COAXIALS COMBINED WITH 
CONTROLS ae oe bE ony 


BOSTON INSULATED WIRE AND CABLE CO. 


DORCHESTER MASSACHUSETTS 


or synthetic rubber sheath—All de 
signed to meet the exact requirements 
of the device. 
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PAPER TUBES 


WRAPPED 


ROUND - SQUARE - RECTANGULAR 
Write for Samples and Prices 


PARAMOUNT PAPER TUBE CO, 
801 GLASGOW AVE., FORT WAYNE, IND. 
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We'll help you 


MAKE EM L 


Expor 


For greater strength—more wind- 
ing area — super - insulation. 


PROMPT DELIVERY 


Any quantity. Ask for sample 
to your specifications. 


PRECISION PAPER TUBE CO. 
ALSO DIELECTRIC PAPER TUBES 
2035 W. CHARLESTON ST. MIA 


RECTANGULAR 





Rotary Drive Rheostats 


rp) re 
Ae rcamect 
BALDWIN ,L. 1 iN. Y. 


No back lash. An- 
gle of rotation: 
330 «deg. With 
dial. 2 sizes — $00 
and 825 Wate. 


Catalog Upon Request 
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gE GEN-E-MOTOR Reus 


PIONEE 


5841 WEST DICKEN 
+ Address 25 WA 
Coble Address 


AST 


,cor service problems 


saat 
ase bring only Pinco 
+ enough 


Bring your Pit 
put ple 

to us.-- j 
problems ; there just at en 


OL tk c to c Cc 


others. 


CONVERTERS 7 (GENERATORS ees 


DYNAMOTORS - . Ts.,.GEN-E-MOTORS 


pc MOTORS POWER PLA 


s AVE., CHICAGO 39, ne 
RREN ST., NEW YORK 7,Vu 


= YORK 
SIMONTRICE, NEW puy MORE BONDS! 


DoYou Know The ANSWERS 
To These QUESTIONS about 
‘TIMING ENGINEERING 


* How can I get a variable speed 
recorder? 


* What equipment is needed for a 
stroboscopic timer? 


* Where can I secure a mercury 
tube interrupter? 


* .How can I secure time relay or 
interval timing on 


These and Hundreds of 
Other Questions are Ans- 
wered in the NEW HAY.- 
DON TIMING ENGINEER- 
ING PROSPECTUS. 


Haydon 
MFG. CO., Inc. 
Forestville, Conn. || 


TORRINGTON BRANCH 
Torrington, Conn. 


SEND FOR YOUR COPY TODAY! 








Heat Treating Quality PRR wreeToyT 
_. . Cte xbeeurate Springs 


The Leeds and Northrup Homo 
Electric Furnace, shown below, is 
another of the modern units in 
Accurate’s Heat Treating Depart- 
ment. It is used to relieve the 
stresses formed in coiling the 
springs. Positive heat-treating con- 
trol leaves nothing to chance. It 
guarantees springs with rigid 
adherence to requirements of 


_——= SPEEDS = 


strength, toughness and ductility. 1/50 * * aM] aeictaese = 


This is another SLOW SPEED gear motors, .08 to 1140 r.p.m., in 47 sizes 
factor that help- from 1/50 to 10 H.P., are described and priced in this 100 


page catalog, in such a simplified manner that any one can 


‘ easily select the correct machine for. almost any application. 
ed build Accur- 


ate’s reputation 
for spring qual- 556~558 W Moncoe St. Chicago, Ill. 


ity, uniformity, = 











“Nena = KESTER 
and service. —" 


45 Years Old 


WRITE US YOUR PROBLEM 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago, Illinois 
Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


MOLDED PLASTICS 


By INDUSTRIAL 























MOLDS are built in our own MOLDED PARTS are pro- 
Tool Room, backed by over duced with the latest type of 
ee ; : equipment and the parts are 
25 years’ experience in making subject to a rigid inspection 
Plastic Molds. before leaving our plant. 


INDUSTRIAL MOLDED PRODUCTS CO. 


ACCURATE SPRING MFG. CO. 2035 CHARLESTON ST. CHICAGO, ILL. 
3817 West Lake Street . Chicago 24, Illinois 
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HUNTER 
Elechoa-Copyist 


* Lower production costs 
are possible when speci- iat ies : ) f th 
fications call for IN-RES- oO = 
ad pie wound roslehete. } 

urchasing agents, design- 4 
ers and manufacturers re- / 
alizethatsubstantial econ- escue re ¢ 
omies can be effected by } 
using specialized IN-RES- 
CO units. These applica- 
tion- designed products 
offer exceptional operat- 
ing dependability and 
efficiency, with no cost 


premium for their higher so Understaffed 


—, todey yd litera- . 

ture describing the com- ad 

plete JN-RES-CO line. . raftin 
TYPE SB (attop), 1 Watt, D 3 
errr, Sanene 2 R 
tolerance }2 %, Maximum ’ 

resistance 1 megohm, Be | ' ooms 
9/16” diam. x 1” high. ; 

TYPE RB (bottom), }2 

Watt, Non-inductive, 

Standard tolerance 2%, 

Maximumresistance500,- 

000 ohms, Size 9/16” 

diam. x 14” high. 





@ Hunter Electro-Copyist speeds up operations in 
the drafting room from the moment the first “rough” 
is finished. For example, if several persons must pass 
on the preliminary pencil sketch, copies can be made 
directly from it in a few minutes, and all can study it 
INSTRUMENT RESISTORS CO. = simultaneously. Alterations can be made, and new 
os sie a te pare IN-RES-C 0) copies struck without changing the original, simply 
= by blocking out the desired portion and drawing the 
changes on the reproduction. 








@ Nor is it necessary to make ink tracings. Again 


LOU THAN S$ X =1 STEATITE | in a few minutes, the Hunter Electro-Copyist turns out 
| a machine-made tracing that is sharper than the pencil 
L Oo WwW L @) S s i | S U LATI @] ia original. It requires no tedious checking and is both 

error-proof and smudge-proof. 

For RADIO : 
Communication DIELECTRIC @ When it comes to final copies, the Hunter Electro- 
Equipment Use nneee _Dense Copyist can turn them out as fast as you want, as many 
*” Tor Mieletere as you want, with every line and every shade gradation 
exactly duplicated, on your choice of three weights of 

Any Size.... 


Any Shape Picidite WMede paper, on vellum or on tracing cloth. 


@ There is a wide range of models, from letter size 


The LOUTHAN MANUFACTURING CO. to the 48” x 168” big boys specially developed for 


the aviation industry. 
“Ceramic Specialists Since 1901’’ Ask for a demonstra- 


EAST LIVERPOOL, OHIO, U.S.A. tion and analysis of your 


reproduction work. No 

obligation. If you pre- 

| fer, send for descriptive 

booklet, which is vir- 

PRODUCTS tually a treatise on 
AND 


photo-copying applied 




















METAL SPECIALTIES | to industrial needs. 
Modern plant equipped ASK 


to produce accurate 
work in all metals. 


Send your specifications 
to us for prompt esti- 
mates without obliga- 


tion. HUNTER 
Electro-Copyist, Inc. 





430 S. WARREN ST. - SYRACUSE, N. Y. 


FEBRUARY 1944 














HAVE 
YOU AN 
ELECTRONIC 


a Your Specifications 
for a Quotation 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT 7, MICH. 
“The 


If it Pertains to 
TRANSFORMERS 
We Can Help You! 


Our engineers stand ready to give 
you the benefit of our 34 years of 
experience in the building of trans- 
formers for a wide range of prod- 
ucts, including many in the elec- 
tronic field. If you have a trans- 
former problem, please feel free 
to write us. 


SEND 


TRANSFORMERS 

















Let’s ALL 
Back the 
Attack 


— by investing in 





at least’ one extra 


Hundred Dollar Bond 


sh is li i. Alt, lit ln. li. A. A. 


| experience with resistance welding process desirable. 





MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sirth Ave., New York 20. N. Y. 











ENGINEER—DESIGNER—DRAFTSMAN—MODEL MAKER 


| If you are a Mechanical Draftsman or an Industrial Designer, or 
| an Electrical Engineer, familiar with small household appliances, 
| or a Sample or a Model Maker, familiar with Sheet Metal work, 
| and would like to live in a small midwest town, we have need of 
| men and women who can fill any one of these four positions, that 


are open. The firm is a strong, well-financed company, with large 
war orders, and a very good prospect for Post War work. If you 


| have the proper ability, there is plerty of work to do. Give full 
| particulars in your first letter. 


If engaged in critical war work at 
your highest skill, please do not apply. Box A-77. 





ELECTRICAL ENGINEER WANTED 
FOR SALES APPLICATION WORK 


If you have an engineering background, a knowledge of electrical 
heating element design and application ard believe you would be 
capable after a reasonable period of orientation, of telling industrial 


| customers the correct electric heating units to use for their par- 


ticular job, there’s an excellent postwar opportunity open to you 
with a well established organization. Please give full data es to age, 
education and experience in first letter. Box-A-72. 


APPLIANCE SERVICE AVAILABLE TO 
LEADING MANUFACTURERS 


At present official factory service station for eighteen nationally- 
known products. Complete facilities for motor and radio service. 
We are willing to expand our departments for the service of your 
product should you have need for an official factory service station 
in Philadelphia for your present operations or post-war activities. 
M. E. Arnold & Co., Electrical Repair Specialists Since 1897, 
1316 Walnut St., Philadelphia 7, Pa. 


DEVELOPMENT ENGINEER AVAILABLE 


Technically trained and long experienced specialist in calculation, 
design, manufacture of electric motors; battery trucks, tractors; 


| mechanical and power equipment. Competent to modernize your 


products, produce new ones, standardize manufacture. Box A-74, 


ELECTRICAL ENGINEER WANTED 


| For experimental department of leading manufacturer of Resist- 


ance Welding equipment. Location near Boston. Knowledge of or 
Excellent 


postwar prospects. If now fully engaged in war industry do not 


| apply. Write, giving full information on education and experience. 


Box A-75. 


WANTED - - SALES REPRESENTATIVES (3) 


One for New York State (excluding Metropolitan area) and upper 
Pennsylvania. 

One for lower New Jersey, Eastern Pennsylvania, entire states of 
Delaware and Maryland, and the District of Columbia. 

One for Western Pennsylvania. 

To 1epresent well-established New England firm, on a commission 

basis. Rivets, screws, screw machine parts, rivet setting equipment. 

One who has engineering background and associated lines pre- 


| ferred. Reply, Box A-76. 
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SENSITIVE TO 
Va” W.C. 


The Cook Thermal-Aire 
is Ideal for Many 


Applications 


The Cook “‘Thermal-Aire” Bellows Switch is designed for 
use in applications where extreme sensitivity is demanded. 
It can be operated by air, gas, steam, water or other fitrids. 






The “Thermal-Aire” differentiates 14” w.c. and may be 
adjusted to actuate from 1” w.c. to 30” w.c. 


This bellows switch is a combination of Cook Bellows 
and Micro Switch and possesses the long life, ruggedness 


and dependability of both units. 
Overall dimensions are 414" x 314" x 
complete. Contacts are rated at 10 amperes, 110 volts. 


2”... weight 22 ounces 


The Cook “*Thermal-Aire”’ Bellows Switch is corrosion re- 
sisting, will withstand severe shock and vibration and is 
not affected by temperature variations. It can be mounted 
in any position without affecting the operating character- 
istics of the switch. 


Send us your specifications and we shall be glad to give you 


complete data applying to your particular problems. 


This is the 

erg . . rh) . . 
Spring-Life’’ Principle 
The “Spring-Life” principle employs a 
patented method of construction in 
which individually fabricated flanges 
are joined alternately at inner and outer 
peripheries. Flanges are lock-seamed 


and soldered. 


eliminated, great 
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aad 3 . . . 
Every part ot every Cannon Gonnector is rigidly 


held to close tolerances through a well established 
quality control system. 

Such precision not only assures absolutely de- 
pendable operations, but it is the main reason why 
original assemblies are made with ease, and why all 
parts are so easily interchangeable. 

Take the AN line for instance: Split shells (pio- 
neered by Cannon) of flawless alloys, fittings that 
are die-cast instead of stamped, contacts milled for 
close tolerance and low voltage drop. 

Cannon Plugs are never made to meet a price. 
Their quality is controlled from raw materials to 
finished unit. The low cost of Cannon Plugs is due 
to efficient and large scale production. 

For easier assembly—for more 
dependable service—use Cannon 
Plugs for all electric circuit con- 
nections. 


CANNON BATTERY CONNECTOR—GB- 
3-34B Receptacle and GB-3-21B Plug shown 
at left are adapted to general industrial uses 
as well as quick disconnect of engine starting 
units in aircraft. This Cannon line covers a 
wide variety of types which are listed in the 
New Battery Connector Bulletin—free upon 
request. Address Department A-118, Cannon 
Electric Development Co., 3209 Humboldt St., 
Los Angeles 31, California. 


‘CANNON ELECTRIC 


Cannon Electric Development Co., Los Angeles 31, California 


Canadian Factory and Engineering Office: 
Cannon Electric Company, Limited, Toronto, Canada 


KEPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 
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WATER ON DECK 
REQUIRES 


MOTOR CONTROLS 


% So important are the requirements for fluids Users of motor starters for marine and other 
aboard ship that only the most dependable con- purposes will find in the Ward Leonard Line 
trols are used in the regulating and pumping exactly the equipment to best do the required 
systems. job. The dependability that is the first consider- 
ation for nautical use is desirable in all other 
Ward Leonard motor starters are furnished in types of endeavor. 
great numbers for use on war craft and 
merchant men. They are Ward Leonard 
designs that meet navy requirements. 


Send for data sheets and bulletins describ- 
ing Ward Leonard Motor Starters and 
other control devices. 


RELAYS « RESISTORS - RHEOSTATS 


Typical Ward Leonard Motor Starter Electric control (WL) devices since 1892. 


for Use Aboard Ship 


WARD LEONARD ELECTRIC COMPANY, 34 SOUTH STREET, MOUNT VERNON, NEW YORK 
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WE SPECIALIZE IN 
LAMINATED METALS 


HE corrosion resisting — oxidation resisting 
properties and electrical characteristics of the 
precious metals have made them a “must” in- 
many parts of the nation’s war machine. 
Fortunately, strength, rigidity and other neces- 
sary qualities, which they lack, can be sup- 
plied by our perfected process of lamination 


with hase metals. 


This provides precious 


metal on the exposed surfaces, where it is 
needed, and a base metal alloy body to meet 


conditions of service. 


Laminated metals have been. our special: 
since our Company was founded, more tha 
half a century ago, and we naturally excel in 
this field. We can supply you with lamina 
metals in sheet, wire, tubing or manuf 
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“Near misses" will never win your battle for tomorrow's 
markets . . . you'll have to be right "on target”. 

That goes for your motor applications too, and you'll find 
the job easier if you'll let us help. For example, the motor 
drive shown below is right "on target". By incorporating a 
motor, an electric brake, a mechanical variable speed unit, | 
and a gear reduction . . . all designed and built into one 
compact integral power unit... it provides variable speed 
at exactly the right range and in addition can be quickly and 
accurately stopped at exactly the point desired. It mounts 
neatly on the machine, saves space, saves money and greatly 
improves the output, safety, appearance and convenience 
of the equipment. 

Probably you will not need exactly the same combination 
of motor features illustrated below, but the Master line in- 
4 cludes motors for every current specification, every type of 

enclosure, and every type of mounting arrangement... in fact, 
is the most flexible, the most versatile iine of motor drives. 

Investigate Master's unusual ability to serve you with 


motors that are right “on target”. 


THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 
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UILDING A MOTOR TO DELIVER A HURRICANE 


‘ & 


Driving a 400 mile-an-hour super-hurricane 
through a plane-testing tunnel takes plenty of 
horsepower ... more than anybody had ever 
packed into a wound-rotor induction motor 
before. To do it, Westinghouse designed and 
built the world’s largest. Its 40,000 horse- 
power spins two 16-blade fans 
nearly 40 feet high—weighing 197 tons. The 


standing 


motor itself weighs 125 tons, stands 15 feet 
high and you could drive a small truck through 
the stator you see above. Cooling it takes 
85,000 cubic feet of air per minute. 


Westi 


PLANTS IN 25 CITIES... 


This is only one of the many Westinghouse general pur- 
pose motors available in standard and special enclosures. 





vs 


This is just another example of Westing- 
house ability to build motors—motors de- 
signed to do specific jobs. It’s the kind of engi- 
neering skill back of every Westinghouse 
motor you buy—special or standard. 

For war work or postwar reconversion, take 
full advantage of this ready-to-use experience. 
You'll solve your drive problem quicker and 
know the motor will fit the job—whether it 
is a fractional or 40,000 horsepower. Westing- 
house Electric & Manufacturing Company, 
East Pittsburgh, Pa. 


J-21294 


ghouse Motors 


OFFICES EVERY WHERE 





Features include choice of sealed sleeve or ball bearings; 
Tuffernell insulation; Balanced rotor; rigid one-piece 
frame; die-cast rotor; radio-frequency tested insulation. 








